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PREFACE 


THIS  MASTER  PLAN  IS  ONE  OF  THE  SUB-REGIONAL  STUDIES 
NOW  IN  PROGRESS  THROUGHOUT  THE  BAY  AREA  FROM  WHICH  A 
REGIONAL  WATER  QUALITY  MANAGEMENT  PLAN  CAN  BE  EVOLVED, 
THE  PLAN  CONSISTS  OF  A  SUMMARY  REPORT  PREPARED  FOR  NON- 
TECHNICAL DECISION  MAKERS,  AND  A  COMPREHENSIVE  REPORT  WITH 
ITS  TEXT  AND  BOOK  OF  PLATES  BOUND  SEPARATELY  FOR  THE 
READER'S  CONVENIENCE, 

THIS  MASTER  PLAN  ALSO  IS  CONSTITUTED  BY  THE  TECHNICAL 
REPORTS  ON  THE  LIST  OF  REFERENCES  AND  AN  ORGANIZED  FILE 
OF  WORK  PAPERS  TO  SUBSTANTIATE  THE  FINDINGS  AND  RECOMMENDA- 
TIONS, 
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AND  PUMP  STATIONS 


LEGEND 


INTERCEPTING  SEWERS 
SEWER  TUNNELS 

 SEWER  MAINS 

TREATMENT  PLANTS 
□       PUMP  STATIONS 
—     FORCE  MAINS 
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No. 


10 


11 


13 


PUMP  STAT  I  Oi  iS 
PRESENT  OPERATING  DEFICIENCIES 


Station 


District 


Description  of  Deficiencies 


Improvements 
Cost 


3 

Vicente 

Richmond- 

Need  of  standby  power 

$  5,000 

Sunset 

4 

Pine  Lake 

Richmond- 

Inadequate  float  control 

1,  000 

Sunset 

5 

Fulton 

Richmond- 

Main  influent  valve  &  ventilation 

7,000 

Sunset 

6 

Sea  Cliff  1 

Richmond- 

Need  if  standby  power  and  easy  access 

10,000 

Sunset 

facilities 

7 

Sea  Cliff  2 

Richmond- 

-Inadequate  influent  pipe  &  gate 

Sunset 

-Need  standby  power  and  control  valve 

12,000 

-Non-standard  electrical  switching  gears 

-General  maintenance 

9 

Marina 

North  Point 

Inadequate  switching  gears 

Hyde 


Drumm 


4th  St. 
S .  of 
Channel 


Poor  lighting  and  ventilation  20,000 
Need  flow  diversion 

North  Point  Inadequate  influent  pipe  and  float  control 

Inadequate  capacity 

Need  of  standby  power  42,000 
Need  of  standard  electrical  switching  gear 

components 
General  Maintenance 

North  Point  Non-standard  electrical  switching  gear 

General  maintenance  problems  12,000 
Need  of  easy  access  facilities 
General  safety 

North  Point  Non-standard  electrical  switching  gear 

Inadequate  capacity  7,000 
General  maintenance  problems 


14        Palace     of      North  Point 
Fine  Arts 

16        Mariposa  Southeast 


17 


18 


19 


20 


20th  St. 


Tennessee 
Street 

Hunter ' s 
Point 


Yosemite 


Southeast 


Southeast 


Southeast 


Southeast 


Inadequate  pump  capacity  $  5,000 


Need  of  standard  type  of  switching  gear 

Standby  power  14,000 

Ventilation  and  lighting 

General  maintenance 


Inadequate  force  main 
Miscellaneous  mechanical 

Inadequate  capacity 


Standby  power 
Influent  pipe 
Float  controls 

Miscellaneous  mechanical  d>-f iciencies 
Need  of  standby  power 

Inadequate  influent  pipe  and  bar  racks 
Float  controls  and  miscellaneous 
mechanical  deficiencies 


7,000 
5,000 

27,000 
38,000 


Total 


$212, 000 
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AVERAGE  LOADING  DATA 
(Supplemental) 


CONSTITUENT 

NPWPCP 

RSWPCP 

SEWPCP 

FLOW  (MGD) 

59.0 

20.  2 

19.  2 

3 

Influent 

1  .  0 

A  CO 

u .  ?u 

Effluent 

1.2 

0.  .39 

0.36 

TOTAL  NITROGEN  (10  lb/dav) 

Ini luent 

1  -7 

1  / 

"7  Q 

Effluent 

15 

5.9 

8.9 

TOTAL  PHOSPHORUS  (KTlb/day) 

Influent 

14 

6.0 

5.0 

Effluent 

12 

6.3 

6.2 

* 

T.I.C.H.  (lb/day) 

Influent 

0.18 

0.11 

0.10 

Effluent 

0.18 

0.10 

0.07 

*  Total  Identified  Chlorinated  Hvdrocarbons 
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PLATE  IV-30 


TREATMENT  PLANT  REMOVAL  EFFICIENCIES 


PLANT 

CD 

AVERAGE 
INFLUENT 

FLOW 
(M.G.D.) 

CD 
B.O.P. 

(%) 

CD 

s.s. 

(7) 

CD 

GREASE 

a) 

C2) 

T.N. 

(%) 

(2) 

T.P. 

(7c) 

N.P.W.P.C.P. 

Dry  Weather 

60.4 

29.  5 

57.4 

39.6 

11.8 

14.3 

Wet  Weather 

67.0 

22.0 

45.0 

30.0 

- 

- 

nllllU-cl  i- 

?5  4 

50  5 

R.S.W.P.C.P. 

Dry  Weather 

20.0 

28.6 

56.0 

16.7 

6.0 

(3) 

Wet  Weather 

18. 8 

28.4 

64.0 

21.4 

Annual 

19.  3 

28.4 

(SO.  5 

■jo  0 

S.E.W._P.C,PJL 

Dry  Weather 

17.6 

34.4 

41.9 

10.  3 

(4) 

8.0 

Wet  Weather 

18.6 

35.1 

40.4 

35.0 

Annual 

18.2 

34.8 

41.0 

24.6 

1)  From  WPCP  data  for  1969-1970  Rainfall  Year. 

2)  From  Frown  &  Caldwell  Report  Tables  3-5,   3-14,   and  3-24. 

3)  Shows  an  increase  of  37>. 

4)  Shows  an  increase  of  12.77,. 
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PLATE  IV-32 


COMPARISON  OF  ANKUAL  HAW  MASS  EMISSIONS 
CITY  &  COUNTY  OF  SAN  FRANCISCO 


EMISSIONS  IN  F 

OUNDS  X  10 3 

ZONE 

CONSTITUENT 

DRY 
WEATHER 

DUS  TO 
STORM 

RAW 
TOTaL 

COMBINE (l ] 
SEWER 
OVERFLOW 

NPWPCP 

COD 
TSS  • 
TN 
0?P 
HEM 

FLOATABLES 

112,000 
32,400 
6,200 

5,ioo 
10,300 
584 

5,000 
12,000 
250 
42 
485 
100 

117  mo 
44,400 
6,450 

11,285 
684 

6  770 

3,920 

315 
149 

584 
31 

a. 
o 
p., 

th 

COD 

TSS 

TN 

0?P 

HEM 

FLOATABLES 

33,600 
10,800 
2,300 
2,200 
2  ,000 
100 

4,300 

10,400 

215 
36 

420 
8? 

y  ' ,  y  u  0 
21 ,200 

2,515 
2,^36 
3,320 
27'' 

3  ,?10 
7,334 

200 

35^ 
63.7 

SSWPCP 

COD 

TSS 

TN 

Orr 

HEM 

FLOATABLES 

42 ,000 
20,400 
2,000 
1,800 
7,200 
107 

4,200 
10,100 
208 
34 

405 

83 

46  °00 
30,  500 
3 , 1 08 
1,834 
7,605 
280 

7,346 
215 

61 
442 

62.6 

tH 

CJ> 

,  l 
X 

o 

COD 

TSS 

TN 

OP? 

HEM 

FLOATABLES 

187,600 
63,600 
11,400 
9,100 
20,900 
971 

13,500 
32,500 
673 
112 
1,310 
270 

201,100 
96,100 
12,0-73 
9,212 
22,210 
1,241 

13,600 
23,600 
730 
286 
1,380 
208 

FLOW 

35,900  MO- 

8,800 MG 

44,700  MG 

•7,  500  MG 

Calculated  as:   "Due  to  Storm  Smissionr-"  x  $  of  runoff  overflowing  4-  100 
+  "Dry  leather  Emissions"  x  %  of  time  overflowing  4- 100 


Existing  Conditions:  68/?  of  total  runoff  overflows  and  overflow 
occurs  2.35/0  of  total  year. 
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COMPARISON  OF  ANNUAL  RAW  MASS  EMISSIONS 
CITY  &  COUNTY  OF  SAN  FRANCISCO 


ZONE 

EMISSIONS 

IN  PERCENT 

CONSTITUENT 

DRY 
WEATHER 

DUE  TO 
STORM 

RAW 
TOTAL 

COMBINED (l ) 

SEWER 
OVERFLOW 

NPWPCP 

COD 

TSS 

TN 

OPP 

HEM 

FLOATABLES 

95.7 
73.0 
96.1 
99.2 
95.7 
85„4 

4.3 

27.0 
3.9 
0.8 

4.3 
14.6 

100 
100 
100 
100 
100 
100 

5.4 
20.1 
4.9 
2.9 
5.2 
11.9 

RSWPCP 

COD 

TSS 

TN 

OP? 

HEM 

FLOATABLES 

88.7 
50.9 
91.5 
98.4 

87.3 
68.6 

11.3 
49.1 
8.5 
1.6 
12.7 
31.^ 

100 
100 
100 
100 
100 
100 

9.8 
34.6 
8.0 
3.4 
10.7 
23.0 

SEWPCP 

TSS 
TN 
OPP 
HEM 

FLOATABLES 

y  0 .  y 
66.9 

93.3 
98.1 
94.7 
70.4 

9 . 1 
33.1 
6.7 
1.9 
5.3 
29.6 

100 
100 
100 
100 
100 
100 

O  O 

7 . 8 
24.1 
6.9 
3.3 

5.8 
22.1  ■ 

TOTAL  CITY 

COD 

TSS 

TN 

OPP 

HEM 

FLOATABLES 

93.3 
66.2 

94.4 
98.8 
94.1 
78.2 

6.7 
33.8 
5.6 
1.2 
5.9 
21.8 

100 
100 
100 
100 
100 
100 

6.8 
24.6 
6.0 

3.1 
6.2 
16.8 

FLOW 

35,900  MG 

8,800  MG 

44,^00  MG 

7,500  MG 

Calculated  as:   "Due  to  Storm  Emissions"  x  %  of  runoff  overflowing  4-  100 
+"Dry  Weather  Emissions"  x  %  of  time  overflowing + 100 

Existing  Conditions:  68%  of  total  runoff  overflows  and  overflow 
occurs  2.35$  of  total  year. 


PLATE  IV-34 


COMPARISON  OF  DAILY  AVERAGE 

MASS  EMISSIONS 

CITY  &  COUNTY  OF  SAN  FRANCISCO 

EMISSIONS  IN  POUNDS  X  103 

RATIOS 

w 

CONSTITUENT 

AVG .  DRY 
WEATHER  DAY 
TO  TREAT. 
PLANT 

T 
X 

AVG .  WET  WEATHER  DAY^  ^ 

III/ 

o 

N 

TO  TREAT. 
PLANT 
II 

TO 

OVERFLOW 
III 

Oh 
O 
Ph 

?g 

Ph 

ts 

\j  (JU 

TSS 
TN 
OPP 
HEM 
FLOATABLES 

307.0 
89.0 
17.0 
14.0 
29.6 
1.6 

280.0 
156.0 
15.6 
11.7 
27.4 
2.0 

136.0 
194.0 
6.8 
3.2 
•12.7 
1.8 

0.91 
1.75 
0.92 
0.84 

0.93 
1.25 

0.44 
2.18 
0.40 
0.23 
0.43 
1.13 

0.49 
1.24 
0.44 
0.27 
0.46 
0.90 

Ph 
O 
Ph 

CO 
M 

COT) 

TSS 
TN 
OPP 
HEM 
FLOATABLES 

92.0 
30.0 
6.3 
6.0 
7.9 
•  5 

104.0 
97.0 
6.7 
5.1 
9.3 
1.0 

81.0 
159.0 
4.3 
1.7 
7.7 
1.4 

1.13 
3.23 
1.06 
O.85 
1.18 
2.00 

0.88 
5.30 
0.68 
0.28 
0.97 
2.80 

0,78 
1.64 
0.64 

0.33 
0.83 
1.40 

Ph 
U 
Ph 

w 
to 

COD 
TSS 
TN 
OPP 
HEM 
FLOATABLES 

115.0 
56.0 
7.9 
4.9 
19.7 
•  5 

127.0 
116.0 
7.7 
4.3 
18.9 
.9 

79.0 
160.0 
4.7 
1.3 
9.6 
1.4 

1.10 
2.07 
0.97 
0.88 
0.96 
1.80 

O.69 
2  .86 
0.59 
0.27 
0.49 
2.80 

0.62 
1.38 
0.61 
0.30 
0.51 
1.56 

>H 
EH 
M 
O 

>-l 
<C 
EH 
O 

EH 

COD 
TSS 
TN 
OPP 
HEM 
FLOATABLES 

514.0 
175.0 
31.2 
24.9 
57.2 
2.6 

511.0 
369.0 
30.0 
21.1 
55.6 
3.9 

296.0 
513.0 
15.8 
6.2 
30.0 
4.6 

0.99 
2.11 
O.96 
0.85 
0.97 
1.50 

0.58 
2.93 
0.51 
0.25 
0.52 
1.77 

0.58 
1.39 
0.53 
0.29 
0.54 
1.18 

(1) 

(2) 

Average  dry  weather  day  emissions 
weather  emissions. 

equals  l/365th  of 

annual 

dry 

Average  wet  weather  day  emissions  to:  overflow  eauals  l/46th  of 
combined  sewer  overflow  portion;  treatment  plant  eauals  the  sum 
of  average  dry  weather  day  and  due  to  storm  emissions    46  and 
then  subtracting  (III)  from  the  sum. 

PLATE  IV-35 
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AVERAGE  YEAR  DELTA  OUTFLOW:  NATURAL,  PRESENT  AND  FUTURE 
Hydrologic  Year  1935-36 


8 


-  NATURAL 


□ 


PRESENT 


;-  FUTURE 
(2020) 


OCT  NOV    DEC    JAN  FEB    MAR    APR    MAY  JUN  JUL    AUG  SEP 

Notes:  1.  Natural  outflow  based  on  DWR  estimate.     Present  and  2020  figures 
based  on  data  from  the  USBR  and  DWR,  March  1968. 
2.  Assuming  Delta  lowlands  water  use  was  the  same  as  it  is  today. 
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COMPARISON  OF  COL I  FORM  HPN  LEVELS  IN 
WASTE  STREAMS  AND  RECEIVING  WATERS 

I  i   ■      i      i      i  ii 


PERCENTAGE 
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SUITABLE  DISPOSAL  AREAS 
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AVERAGE     DRY    WEATHER    DAY    FLOW  PROJECTIONS 
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CITY  PLANNIN6  DATA  BASE 


YEAR 

1  D  9  0 

2000 

202  0 

NP 

70 

7  1 

74 

RS 

2  3 

21 

2  7 

SE 

2  2 

23 

2i 

TOTAL 

1  1  5 
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20  20 
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TREATMENT    RATE  —  INCHES/ HOUR 


PLATE  V-4A 


S.F.  FEDERAL  BUILDING 
S2-YEAR  RECORD  (1907-1968) 

FREQUENCY  DISTRIBUTION  OF  OVERFLOW  VOLUMES  FOR 
0.02  IN/HR  TREATMENT  RATE  8  0  INCH  STORAGE 

(1  OF  6  SHEETS) 


volume  of 
overflow 

(hundredths 

OF  AN  INCH) 

FREQUENCY 

TOTAL 
VOLUME 

(hundredths 

OF  AN  INCH) 

CUMULATIVE 
TOTAL 
VOLUME 

(hundredths 

OF  AN  INCH) 

AVERAGE 

TOTAL 
VOLUME 

(hundredths 

OF  AN  INCH) 

AVERAGE 
ANNUAL 

volume  of 

overflow 

(percent) 

1 

806 

806 

806 

13 

.94 

2 

526 

1052 

1858 

30 

2.18 

3 

385 

1155 

3013 

49 

3.56 

4 

333 

1332 

4345 

70 

5.09 

5 

238 

1190 

5535 

89 

6.47 

6 

191 

1146 

6681 

108 

7.85 

7 

189 

1323 

8004 

129 

9.38 

8 

164 

1312 

9316 

150 

10.90 

9 

126 

1134 

10450 

169 

12.28 

10 

124 

1240 

11690 

189 

13.74 

11 

126 

1386 

13076 

211 

15.33 

12 

97 

llb4 

14240 

230 

16.72 

13 

85 

1105 

15345 

248 

18.02 

14 

93 

1302 

16647 

269 

19 . 55 

15 

80 

1200 

17847 

288 

20.93 

16 

67 

1072 

18919 

305 

22.17 

17 

48 

816 

19735 

318 

23.11 

18 

62 

111b 

20851 

336 

24.42 

19 

64 

1216 

22067 

356 

25.87 

20 

67 

1340 

23407 

378 

27.47 

21 

56 

1176 

24583 

397 

28.85 

22 

42 

924 

25507 

411 

29.87 

23 

45 

1035 

26542 

428 

31.10 

24 

43 

1032 

27574 

445 

32.34 

25 

32 

800 

28374 

458 

33.28 

26 

40 

1040 

29414 

474 

34.45 

27 

27 

729 

30143 

486 

35.32 

28 

36 

1008 

31151 

502 

36.48 

29 

37 

1073 

32224 

520 

37.79 

30 

31 

930 

33154 

535 

38.88 

31 

34 

1054 

34208 

552 

40.12 

32 

31 

992 

35200 

568 

41.28 

33 

23 

759 

35959 

580 

42.15 

S.F.  FEDERAL  BUILDING 


62-YEAR  RECORD  (1907-1968) 

FREQUENCY  DISTRIBUTION  OF  OVERFLOW  VOLUMES  FOR 
0,02  IN/HR  TREATMENT  RATE  &  0  INCH  STORAGE 

(2  OF  5  SHEETS) 


VOLUME  OF 
OVERFLOW 

^HUNDREDTHS 
np  am  iMrui 

FREQUENCY 

TOTAL 
VOLUME 

(HUNDREDTHS 

r\c    am    iMru  1 
Ur   AN  INLn/ 

CUMULATIVE 
TOTAL 
VOLUME 

(hundredths 

Of-  AN  INCH/ 

AVERAGE 

TOTAL 
VOLUME 

(hundredths 

r\  r~      AM      t  mn  1  1 

OF  AN  INCH/ 

AVERAGE 
ANNUAL 
VOLUME  OF 
OVERFLOW 
^PERCENT; 

34 

22 

748 

36707 

592 

43.02 

35 

15 

525 

37237 

601 

43.68 

36 

21 

756 

37988 

613 

44.55 

37 

28 

1036 

39024 

b29 

45.71 

38 

21 

798 

39822 

642 

46.66 

39 

16 

624 

40446 

652 

47.38 

40 

8 

320 

40766 

658 

47.82 

41 

19 

779 

41545 

670 

48.69 

42 

24 

1008 

42553 

686 

49.85 

43 

12 

516 

43069 

b95 

50.  51 

44 

13 

572 

43641 

704 

51. 16 

45 

14 

630 

44271 

714 

51.89 

46 

18 

828 

45099 

727 

52.83 

47 

15 

705 

45804 

739 

53.71 

48 

15 

720 

46524 

750 

54.  51 

49 

12 

588 

47112 

760 

55.23 

50 

19 

950 

48062 

775 

56.32 

51 

16 

816 

48878 

788 

57.27 

52 

17 

884 

49762 

803 

58.36 

53 

15 

795 

50557 

815 

59.  23 

54 

13 

702 

51259 

827 

60.10 

55 

11 

605 

51864 

837 

60.83 

!  56 

12 

672 

52536 

847 

61.  56 

57 

8 

456 

52992 

855 

62. 14 

58 

4 

232 

53224 

858 

62.35 

59 

9 

531 

53755 

867 

63.01 

60 

13 

780 

54535 

880 

63.95 

61 

10 

610 

55145 

889 

64.61 

62 

4 

248 

55393 

893 

64.90 

!  63 

6 

378 

55771 

900 

65.41 

64 

12 

768 

56539 

912 

66.28 

65 

13 

845 

57384 

926 

67.30 

]  66 

3 

198 

57582 

929 

67.51 

67 

7 

469 

58051 

936 

68.02 

68 

1 

9 

612 

58663 

946 

68.75 

PLATE  V-4C 


S.F.  FEDERAL  BUILDING 
62-YEAR  RECORD  (1907-1968) 

FREQUENCY  DISTRIBUTION  OF  OVERFLOW  VOLUMES  FOR 
0,02  IN/HR  TREATMENT  RATE  &  0  INCH  STORAGE 

(3  OF  6  SHEETS) 


vni  IIMF  OF 
OVERFLOW 

(hundredths 
of  an  inch) 

FREQUENCY 

TDTAI 

VOLUME 

(hundredths 
of  an  inch) 

rilMIII  ATT  VF 

TOTAL 
VOLUME 

(hundredths 
of  an  inch) 

AVFRAGF 

TOTAL 
VOLUME 

(hundredths 
of  an  inch) 

AVFRAGF 

r\  v  t  r\n\JL 

ANNUAL 
VOLUME  OF 
OVERFLOW 
(pp.RCENT) 

69 

8 

552 

59215 

955 

69.40 

70 

7 

490 

59705 

963 

69.99 

71 

4 

284 

59989 

968 

70.35 

72 

7 

504 

60493 

976 

70.93 

73 

6 

438 

60931 

983 

71.44 

74 

7 

518 

61449 

991 

72.02 

75 

3 

225 

61674 

995 

72.31 

76 

13 

988 

62662 

1011 

73.47 

77 

3 

231 

62893 

1014 

73.69 

78 

3 

234 

63127 

1018 

73.98 

79 

3 

237 

63364 

1022 

74.  27 

80 

8 

640 

64104 

1032 

75.00 

81 

1 

81 

64085 

1034 

75. 15 

82 

4 

328 

64413 

1039 

75.51 

83 

4 

332 

64745 

1044 

75.  87 

84 

3 

252 

64997 

1048 

76.16 

85 

9 

765 

65762 

1061 

77. 11 

86 

5 

430 

66192 

1968 

77.62 

87 

1 

87 

66279 

1069 

77.69 

88 

3 

264 

66543 

1073 

77.98 

89 

3 

267 

66810 

1078 

78.  34 

90 

5 

450 

67260 

1085 

78.85 

91 

3 

273 

67533 

1089 

79. 14 

92 

2 

184 

67717 

1092 

79.36 

93 

2 

186 

67903 

1095 

79.58 

94 

7 

658 

68561 

1106 

80.38 

96 

2 

192 

68753 

1109 

80.  6l 

97 

2 

194 

68947 

1112 

80.81 

98 

3 

294 

69241 

1117 

81.18 

99 

4 

396 

69637 

1123 

81.61 

100 

3 

300 

69937 

1128 

81.98 

101 

5 

505 

70442 

1136 

82.56 

102 

4 

408 

70850 

1143 

83.07 

103 

3 

309 

71159 

1148 

83.43 

104 

2 

208 

1  71367 

!  1151 

83.65 

PLATE  V-4D 


S.F.  FEDERAL  BUILDING 
62-YEAR  RECORD  (1907-1968) 

FREQUENCY  DISTRIBUTION  OF  OVERFLOW  VOLUMES  FOR 

0.02  in/hr  treatment  rate  a  0  INCH  storage 
(4  OF  6  sheets) 


VOLUME  OF 

overflow 

(hundredths 
of  an  inch) 

FREQUENCY 

TOTAL 
VOLUME 

(hundredths 
of  an  inch) 

CUMULATIVE 
TOTAL 
VOLUME 

(hundredths 
of  an  inch) 

AVERAGE 

TOTAL 
VOLUME 

(hundredths 
of  an  inch) 

AVERAGE 
ANNUAL 
VOLUME  OF 
OVERFLOW 

(percent) 

105 

-J 

Til  S 

71  Aft? 

1  1  ^A 

ra  n  i 

106 

4 

424 

72106 

1163 

84.52 

107 

4 

428 

72534 

1170 

85.03 

108 

4 

432 

72966 

1177 

85.54 

109 

S4S 

7Til  1 
/  JJIJL 

1  1  R6 

RA    1  Q 

110 

2 

4> 

£.4m\J 

1  1  RQ 

LIO? 

RA  Al 

111 

c. 

7  TQ  5  T 

1  I  Q1} 
LLJ  J 

ra  7n 

ou  .  /  U 

112 

741  77 

/  H  J-  f  1 

Rf»    Q  O 
OD  .  7  i. 

113 

2 

226 

74403 

1200 

87.21 

1 1  /■ 

o 

L 

o  o  o 

/4o  jl 

1  OA/ 

1204 

87 .  50 

115 

3 

345 

74976 

1209 

87.86 

117 

1 

117 

75093 

1211 

88.01 

118 

2 

236 

75329 

1215 

88.  30 

119 

3 

357 

75686 

1221 

88.74 

120 

2 

240 

75926 

1225 

89.93 

121 

1 

121 

76047 

1227 

89. 17 

123 

1 

123 

76170 

1229 

89.  32 

124 

2 

248 

76418 

1233 

89.61 

126 

3 

378 

76796 

1239 

90.94 

127 

1 

127 

1 

76923 

1241 

90. 19 

130 

3 

390 

77313 

1247 

90.63 

i  132 

2 

264 

77577 

1251 

90.92 

133 

2 

266 

77843 

1256 

91.28 

134 

1 

134 

77977 

1258 

91.42 

i  135 

136 

1 

136 

78113 

1260 

91.57 

PLATE  V-4E 


S.F.  FEDERAL  BUILDING 
62-YEAR  RECORD  (1907-19G8) 

FREQUENCY  DISTRIBUTION  OF  OVERFLOW  VOLUMES  FOR 
0,02  IN/HR  TREATMENT  RATE  &  0  INCH  STORAGE 

(5  OF  6  SHEETS) 


VOLUME  OF 
OVERFLOW 

(HUNDREDTHS 
OF  AN  INCH) 

FREQUENCY 

TOTAL 

\//-vl    1  IMC 

VOLUnh 

(HUNDREDTHS 
OF  AM  INCH) 

CUMULATIVE 

TOT  A  1 

VOLUME 

(hundredths 
of  an  inch) 

AVERAGE 
TfiTAl 

VOLUME 
(.HUNDREDTHS 
OF  AN  INCH) 

AVERAGt: 
ANNUAL 
VOLUME  0C 

overflow 
(percent) 

138 

2 

276 

78389 

1264 

91 . 

86 

i 

7 

078 

L  1  o 

7  RAA  7 
/  ODD  / 

1  ZD  ? 

92. 

22 

1  A  1 
141 

1 
1 

1  /■  1 
141 

7  Q  on  Q 

/  OoUo 

1 1  1  1 

92. 

37 

142 

2 

284 

79092 

1276 

92. 

73 

144 

7 

7  Q  Q 

Zoo 

/  y  jou 

1  ZoU 

93 

0° 

145 

1 

145 

79525 

1283 

93 

24 

146 

2 

292 

79817 

1287 

93 

53 

147 

1 

147 

79964 

1290 

93 

75 

148 

1 

148 

80112 

1292 

93 

90 

157 

2 

314 

80426 

1297 

94 

26 

159 

1 

159 

80585 

1300 

94 

48 

162 

1 

162 

80747 

1302 

94 

62 

163 

2 

326 

81073 

1308 

95 

06 

166 

2 

332 

81405 

1313 

95 

42 

167 

1 

167 

81572 

1316 

95 

64 

181 

1 

iai 

81753 

1319 

95 

86 

185 

1 

185 

81938 

1322 

96 

08 

l 

186 

1 

187 

82125 

1325 

96 

29 

188 

1 

188 

82313 

1328 

96 

51 

200 

! 

1 

200 
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96 

PLATE  V-4F 


S.F.  FEDERAL  BUILDING 
62-YEAR  RECORD  (1907-1968) 

FREQUENCY  DISTRIBUTION  OF  OVERFLOV,'  VOLUMES  FOR 

0,02  in/hr  TREATMENT  RATE  SO  INCH  storage 
(6  of  6  sheets) 


VOLUME  OF 

overflow 

(hundredths 
of  an  inch) 

r  KtiJUtlNL  T 

TOTAL 
VOLUME 

(hundredths 
of  an  inch) 

/"Ml  Mill  ATT\/f~ 

CUMULATI VE 
TOTAL 
VULUMb 

(hundredths 
of  an  inch) 

AVERAGE 

TOTAL 
VULUrit 

(hundredths 
of  an  inch) 

AVERAGE 
ANNUAL 
VULUrit  Ur 

overflow 
(percent) 

291 

1 

201 

82714 

1334 

96.95 

206 

1 

206 

82920 

1337 

97. 17 

211 

1 

211 

83131 

1341 

97.46 

216 

1 

216 

83347 

1344 

97.67 

229 

1 

229 

83576 

1348 

97.97 

263 

1 

263 

83839 

1352 

98.  26 

264 

1 

264 

84103 

137 

266 

1 

265 

84368 

1361 

98.91 

287 

1 

287 

84655 

1365 

99.  20 

301 

1 

301 

84956 

1370 

99.56 

325 

1 

325 

85281 

1376 

100.0 

PLATE  V-5A 


y-v  M 


TIME  = 


C  RAINFALL  ACCUMULA  TED  FUR  3  MINUTES 
"T  ENDING  UN^UAV'  Ti  ,  HOUR"  IT  iTmT NUTE~  52 . 
C      SAN   FKANCISlu     DPM      STORM  ANALYSIS. 


#)  RAIN  GAUGE  LOCATIONS  FOR  1969-1970  RAINFALL  SEASON 


THIS    M  AP   USES    THE    SF    UP«    1-<71    uAU»E  PJilTlLNJ 

UAUl.ES    11   ANU    l<t      HAVE    DEC*    SCI    CUUAL    lu   uAUut  11 

uAuuf    23  HAi  dEEN   SET  EgUAL   TiJ  oAu-c  until  23  has  MuME  Than 

13   TIPS    IN  o«b   TIME  INTERVAL 

NJrtoERS    UN    THE   MAP   REP»tSENI    Ill's    I  .01    ll.Cll    tALHI    PER    3    MINUTc  PtRIUU 


PLATE  V-5B 
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edBbb 
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dboedbBBbboBbdBBHBBoaBB  uUuLUJ  +++♦   

bbdaddHbbddddddbddHdbbd  Uuul  J  f*++   
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Ud         dddbodddbdb  uuOduJ  f*#+  

UJjUUU  ULUUju.J  *■+♦♦   

uj  JJu JdUJUdJJuD  JUUuu  )  )   

UuUijlt.JLJJUuUUUJUJUUUJU    ♦  ♦♦♦  +   

JbJbUJUUJ  JuujuU  ++   


.  1  .  10  1  . 


C  RAINFALL  ACCUMULATED  FOR  3  MINUTES 
~C  ENDING  UN  OA Y  71,  HOUR  11,  "mFNUTE"  55. 
C     SAN   FRANC  I  SCO     DP*      STORM  ANALYSIS* 


THIS   MAP   USES    THE   SF   DP«   1971   'oAU^E  PuSlTltJui 

vAUbES    13   AN  U    14     HAVE   SEEM   iE  T   EguAL    TJ  oAuvt  11 

■jAjbt   23   HAS   oEEN   SET   EgUAL    Tj    ,  &  J   t    21   hHEN  23   MAS  MuKt  THAN 

10   TIPS    IN  UN E   TIME  INTERVAL 

***** 

•i\J M  o  fcK  S  UN   THE  MAP  REPRESENT   TIPS   (.01    INCm  tACnl    PtR   3   rt|*wTE  PtRIUD 


PLATE  V-5C 
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■H 
•■■CI 
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I  dd8  uuu  tnniHi   
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aaaflaaaaBflaBasa     uh  uuu   
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UUUUUUUJUUUUJUUUUUUOU  <■♦♦   

UOuUUUUUU  ****   

********  *******   l.or  


.2.00  i.m. 


fU-FcJEnlL  OUlLUli 


C       RAINFALL  ACCUMULATED  FOR       3  MINUTES 
~C       ENDING  ON  DAY   71,  HOUR  lit  MINUTE  58. 
C     SAN  FRANC  1  SCO     OPM     STORM  ANALYSIS, 


THIS  MAP  USES   THE   SF  OVn   1971  GAUGE  PUSIIIUNJ 

Gauges  13  ano  i*    have  c>een  set  euual  tu  uiuot  u 

GAUGE  23  HAS   BEEN   SET  b  g  UAL   Tu  GAUGt   21   «HfcN  23   HAS  mukE  IhA^ 

1(1  TIPS   IN  UNE   TIME  INTERVAL 

*•**« 

NU Mb EKS  UN  THE  MAP  REPRESENT  TIPS  (.01   INCH  EACH)    PE K  3   MINUTE  PtRIuO 


PLATE  V-5D 
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UUjULJuJOUuUUUOUUUU'JOLO  **********************   

JUJlJUuUUUUUUOUuUUUUUU      !■  +  ♦•■«■  +  +  +  +  +  +  +  f  *■  +  *■♦  ++  +  +  +   

OUiJUOOUUUUU   


F-U=I-!:UlhAL    b  Jl  LUl  I 


TIME   =  0,0 


RAINFALL   ACCUMULATED   FOR        3  MINUTES 


C  ENDING  ON  DAY  71*  HOUR  12.  MINUTE  1. 
C     SAN   FRANC  I  SCO     DPW     STURM  ANALYSIS. 


T  H  I  b_  M  AH   USES  jHfc   SF_  DP  w    1971   UAJi,E  PuilTIUNb 

GAUGES    13  AND   14     HAVE  dEE<*   SET  twUAL    lu  oAuut  11 

GAUGE   23   HAS   BEEN   SET   EgUAL    TJ   oAJuE   21    *Mt«i  23  HAi   MukE  TnAN 

1C    TIPS    IN   ONE   TIME  INTERVAL 


NUMBERS   UN   THE  MAP   KEPRtSE^T    TIPS   (.."II    IuCh  t  AC  H I  PE* 


H  *uTE  PERIUU 


PLATE  V-5E 
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1.0  V 


3  .30 


Fd=FtUtK4L   tJUl  LUI  No 


C       RAINFALL  ACCUMULATED   FOR        3   FU  MUTES 
~C       ENDING  ON  DA  ¥  71.  HOUR  12,   MINUTE  ^ 
~C     SAN  FRANC  I  SCO     0PM     STORM  ANALYSIS, 


THIS   MAP   USES   THE    SF   UP  H    1971   bAUGE  PUSITlbNi 

GAUGES    13  AND   I  <♦     HAVE  tffcEW   St  T  60 UAL    TO  bAUufc  11 

GAUGE   23  HAS   tiEEN   SET   E  J  UAL    TJ   oA  UGE   21   nHtN  23   HAS   MORE  THAN 

10   TIPS    IN  ONE   TIME  INTERVAL 

***** 

NUMBERS   ON   THE  MAP   REPRESENT   TIPS   (.01    INCH   tACH)    PEK   3   MINUTE  PERIUD 


0 


PLATE  V-5F 
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Fu=Ft DckAL   ndl Lul  ■ 


RAINFALL   ACCUMULATED  FOR 


C  ENDING  UN  DAY  71.  HOUR  12.  MINUTE 
C     SAN  FRANCISCO     DP M     STORM  ANALYSIS. 


THIS   MAP  USES    f  HE   SF  DP*   1971  bAUbE  HUSlTIuNS 
"GAUGES    13  AND"  1*     HAVE  Vt EN   St  T   fcdUAL    Tj  oAUi*t  11 
GAuGb   23   HAS   bEEN   at  I  E  g  UAL    Tj  GAUGE   21    i#iEN  23   rlAa   MUKE  ThAN 
10   TIPS    IN   UNE   TIME  INTERVAL 
***** 

NJMbERS   UN   THE  MAP   REPrfESE^T    TIPS   1.31    1  Oi   t ACHl    PER   i   MINUTE  Pt«I00 


PLATE  V-5G 


PAC  If-  It 

OCfcAN 


►  *-  +  +  ****** 
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jggol'luguuuoggugug  +   
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b  uaouuuuuuuouuot  u  dBase  uuouuuu 

dddBbdBddbb  eddl4.ro  uuuu  ***** 
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dddddddUddtiddddduedddeddbd      jgulUGU  •■♦♦■♦*  . . 
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dddddd88dd8deddd    oooQuuooo  *******   
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BBBB  UUOOUGU  t-t-t*******   

ouuuoouuuuu       ***********   2.00. 

GUUUUGQOOUUUG     +  +  ♦*++  +  +  ♦  +  *-♦♦   

UGUGOUUUUU  ♦♦*♦+«■++   

UUOUUUU 
0000 

J       ♦  **•♦♦*+♦  ..2.00. 


f-a  =  FcutPAL  uUILuINu 


RAINFALL  ACCUMULATED   FOR        3  MINUTES 


C  ENOING  ON  DAY  71,  HOUR  12*  MINUTE  10. 
~C~    SAN   FRANC  I SCO     0PM     STORM  ANALYSIS, 


THIS  MAP  USES   THE   SF  DP  rt    1971   oA  UGE   PJal  HUNS 

GAUGES    13   AND   14     HAVE   tifcEN   St T   EWUAL    TO "GAUGE  11 

GAUGE  23  HAS  bEEN  SET  EgUAL   TO  oAUGE  21   MHEN  23  HAS  HukE  Than 

10   TIPS    IN  UNE   TIME  INTERVAL 

***** 

NUMBERS   UN   THE   HAP   REPRESENT    TIPS   (.01    INCH   t  AC h )    PER   3    MINUTE  PERIOO 


PLATE  V-5H 


PAC  1  F  IC 
UC  E  AN 


+  +♦  +  +*■  +  +  +♦«■♦♦♦«■♦  + 
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uuOGuuouuuujuuuuuuuuuuuOGOLiooaLCuoouuo  ♦♦♦♦♦♦ 
uuuouuuuououuuOOOGOJGOUUf,ac>auouOuuuu 

UUUOUUOOUUOQUUUUUUUUGOdUUUL  UOGUOGC     ♦  ♦♦♦♦ 
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□ouuuouojaooooou  «•♦«•♦  +  ♦+*♦» 

oulouguuoujo  ****************** 
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h,K.A.Ni;  1  SC 
GAV 


Fi)=FcJcKAL  oUlLOI.N,, 


P.  A  INF  ALL  ACCUMULATED  FOR       3  MINUTES 


C  ENDING  ON  OAY  71,  HOUR  12.  MINUTE  13. 
C     SAN  FRANCISCO     DPW~  STORM  ANALYSIS. 


THIS  MAP  USES   THE   SF  OP*   1971  GAUGE  POSITIU^S    

GAUGES    13  AND   1<>     HAVE  BEEN  SET  EjUAL   TU  GAUGE  11 

GAUGE  Zl  HAS   BEEN   SET  EJUAL   TU  GAUuE   Zl   «HEN  Zi  HAS  MURE  Than 

10   TIPS   IN  ONE   TIME  INTERVAL 

***** 

NUMBERS  UN  THE  MAP  REPRESENT   TIPS  1. 01   INCH  EACH  I    PER  3   MlrtUTt  PERIOO 


I 


PLATE  V-5I 


PAC  IMC 
UC  t  A  N 
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Fd=FtJtKAL  dUlLUiNu 


C       RAINFALL  ACCUMULATED   FOR        3  MINUTES 
~*C        ENOING  ON  DAY   71,   HOUR    12,   MINUTE  16. 
C     SAN   FRANCISCO     DP*      STORM  ANALYSIS, 


THIS  HAP  USES  THE   $f  OP  ■*   1971  bAUbE  PuSIUuNS 

GAUGES   13   AN  0   14     rtAVE   dEEN   St T  E  g  UAL    Tu  bAUuE  11 

bAUbE   23   MAS   BEEN   SET   E4JAL    TU  bAubE   21   wnEN  23  MAS   MuRE  THAN 

1C    TIPS    IN   UN  E   TIME  INTERVAL 


NUMUEkS   GN   THE  MAP   K  EPR6  SENT   TIPS   1. 01    INCH  EACMI    PER   3   MINUTE  PERIOD 


PLATE  V-5J 


PAC  I  F  IC 
UCbAN 
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"Time  = 


hd=FcJckAL  (JjILl.1i 


C       RAINFALL  ACCUMULATED  FOR        3  MINUTES 
~"C        ENDING  ON  DAY   71,   HOUK   1 2~,   MINUTE  19. 
C     SAN  FRANC  I  SCO     DPW     STORM  ANALYST  S i 


THIS   MAP   JSbS   THE   SF   DP  *    1971   bAUGt  PJSlTIuNS 

GAUGES    13  AnO    »     HAVE   b£EN    SET  EjUAL    TU  uAuGF  LI 

GAUGE   23   HAS   BEEN   SET   EgUAL   TU  GAuGt   21    »HtN  23   MAS   MUKE  THAN 

10   TIPS    IN   UN  E   TIME  INTERVAL 


NUMBERS   UN   THE  MAP   REPRESENT   TIPS   I. 01    INCH   cACnl    k£k   3   MIwTE  PfcKlOD 


PAC  IF  IC 
OCEAN 


0.00 


sAH 
U  AY 
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C       RAINFALL  ACCUMULATED  FOR        3  MINUTES 
~C       ENDING  ON  0AV  71,  HOUR  12,  "mTnUTE  22. 
C     SAN   FRANC  I  SCO     DPW      STORM  ANALYSIS, 


Fu=t-t  JEkAL   QUI  lul  a<M 


THIS   MAP  USES   THE   SF   PPM  ^971  JiAUGE  PUSIHuNS 

GAUGES    13  AND    l<*     HAVE   oEEN   SET  EQUAL    Tu  GAUGE  ft 

OAUGE   23   HAS   bEEN   SET   fcgUAL    TO  GAUGE   21    *HcN  23  HAS   MURE  THAN 

10   TIPS    IN  UN  E   TIME  INTERVAL 


NUMBERS   UN   THE  MAP   REPRESENT   TIPS   I. 01    INCH   EACH*    PE*   3   MINUTE  PERIOD 


I 
I 


j 


PLATE  V-5L 


PACIFIC 
UL  E  AN 


f  HA  ,C  I  iC. 
uAY 


+  UUIIUUUtJtJJULU 
»    Jjl/L  12  .  >  'UJt 

UUUUoUu JOU Uue 
+  UUUUUJJjJuU^.' 
*    UJUUiJ  JUJULj  . 

UOuJUU JOUJk 
+  +  +  UJJUjU^Ji. 
t++.,  UJUJUU^ji. 
+  +  +  +  +  +  UjjUOIu 


-  UltUuLuJt  i 


.1.00  3.0C  . 


l-d=FLUtKAl  oUlLOINlj 


TIME   «  0.0 

C  RAINFALL  "ACCUMULATED  FOR  3  MINUTES 
~C  ENDING  ON  DAY  71,  HOUR  12.  MINUTE  25. 
~T~  SAN  FRANC  I  SCO     DPW     STORM  ANALYSIS, 


JTHJS  MAP  USES  THE   SF  DP w   1971  uAuGE  KUSITIONi 
GAUGES    13  AND   14     HA V t  BEEN   St T  EuOAL   TU  i>Auue  11 
GAUGE  23  HAi  BEEN   SET  EjUAL   TU  GAUGE   21   *HE  N  23  HAS  MURE  THAN 
10   TIPS    IN  ONE  TIME  INTERVAL 
***** 

NUMBERS    UN    THE   MAP    REPRESENT    TIPS    (.01    INCH    EACH)    PcK    S    MINUTt  PtRIUD 


I 


PLATE  V-6A 


OVERFLOW  OCCURRENCES  FOR 
PERIOD  1955-1968  AT 

TREATMENT  RATE  =0.10  IN/HR 


STORAGE  CAPACITY  =  0,25  INCH 
*  NUMBER  OF  HOURS  PAST  MIDNIGHT  THIS  EVENT  BEGAN,  (PAGE  1  OF  6) 


FEDERAL 

BUILDING  STATION 

RICHMOI' 

D-SUNSET  STATION 

QUANTITY 

QUANTITY 

DATE 

OVERFLOWED 

T\  1  in  A  T"  T  f\ ft.  1 

DURATION 

DATE 

OVERFLOWED 

TM  in  AT  I  AH 

DURAT I  ON 

(inches; 

(hours) 

(inches) 

(hours) 

Apr. 

27, 

1953 

.73 

6  Ml) 

Apr. 

27, 

1953 

.35 

3  M2) 

Apr . 

30, 

1953 

.08 

2 

Jan . 

10, 

1954 

.05 

2 

Jan . 

16, 

1954 

.25 

2 

Mar. 

15  , 

1954 

.  09 

3 

Mar. 

19, 

1954 

.09 

2  *(2) 

Mar. 

19, 

1954 

.  02 

2  M2) 

Dec. 

1, 

1954 

.15 

3 

Dec . 

5, 

1954 

.  08 

1 

Dec. 

9, 

1954 

.01 

1 

Jan . 

17, 

1955 

.05 

1 

Apr. 

25, 

1955 

.03 

2 

Dec. 

1, 

1955 

.11 

1 

Dec. 

5, 

1955 

.  32 

4 

Dec. 

21, 

1955 

.  31 

2  *(20) 

Dec . 

21, 

1955 

.  44 

3  M19) 

Dec. 

22, 

1955 

.48 

5  M18) 

Dec. 

22  , 

1955 

.49 

5  M18) 

Dec. 

26, 

1955 

.04 

2  Ml) 

Dec. 

26, 

1955 

.09 

2  Ml) 

Jan. 

7, 

1956 

.05 

1  *  (16) 

Jan. 

7, 

1956 

.35 

2  M15) 

Jan. 

14, 

1956 

1.63 

6  M10) 

Jan . 

14, 

1956 

.  85 

8  M10) 

Jan. 

15, 

1956 

.10 

4  M9) 

Jan . 

15, 

1956 

.25 

6  M9) 

PLATE  V-6B 


OVERFLOW  OCCURRFJiCES  FOR 
PERIOD  1953-1968  AT 


TREATMENT  RATE  =0.10  IN/HR 
STORAGE  CAPACITY  =  0,25  INCH 


* 

NUMBER  OF 

HOURS  PAST  MIDNIGHT  THIS 

EVENT 

BEGAN , 

(PAGE  2  OF  6) 

FEDERAL 

BUILDING  STATION 

RICHMOND-SUNSET  STATION 

Ql  1  ANT  I  TY 

QUANTITY 

DATE 

OVERFLOWED 

DURATION 

DATE 

OVERFLOWED 

DURATION 

V  1  iN  Li  1 1  o  / 

( wni  ir<;  ) 

\nuur\j  / 

(  I NTHF^ ) 

(hours) 

r  cjd  • 

1  q      i  q  c:  c. 
j.y  f    J.  y  D  o 

.03 

2 

Jan . 

12, 

1957 

.  37 

3  *(16) 

Tan 

j  an  • 

X  £.  f       1  J  J  / 

.23 

2  *(16) 

j  an . 

1  Q           I  QCl 

i y ,   i?j  / 

.05 

2 

Jan . 

20, 

1957 

.13 

2 

Feb. 

26, 

1957 

.07 

2  Mil) 

Feb. 

26,  1957 

.08 

1  M10) 

Apr. 

17,  1957 

.03 

1 

Sept 

.  27,1957 

.07 

2 

Oct. 

10, 

1957 

.23 

1 

Oct. 

13, 

1957 

.17 

4 

Dec. 

15, 

1957 

.03 

3  *(4) 

Dec. 

15,  1957 

.16 

3  *(4) 

Dec. 

16, 

1957 

.17 

1 

Jan . 

1,  1958 

.04 

2 

Feb. 

6,  1958 

.06 

1 

Feb. 

12, 

1958 

.07 

1  *(3) 

Feb. 

12,  1958 

.30 

3  *(2) 

Feb. 

18, 

1958 

.  05 

1  * (14) 

Feb. 

18,  1958 

.53 

3  *(14) 

Feb. 

24,  1958 

.19 

3 

Mar . 

22, 

1958 

.60 

7 

Mar. 

23,  1958 

.20 

2 

Mar. 

29, 

1958 

.01 

1  *(19) 

Mar. 

29,  1958 

.08 

1  M18) 

PLATE  V-6C 


OVERFLOW  OCCURRENCES  FOR 
PERIOD  1955-1968  AT 

TREATMENT  RATE  =0,10  IN/MR 
STORAGE  CAPACITY  =  0.25  INCH 

*  NUMBER  OF  HOURS  PAST  MIDNIGHT  THIS  EVENT  BEGAN.  (PAGE  3  OF  6) 


FEDERAL 

BUILDING  STATION 

RICHMOND-SUNSET  STATION 

QUANTITY 

QUANTITY 

DATE 

OVERFLOWED 

DURATION 

DATE 

OVERFLOV/ED 

DURATION 

(inches) 

(hours) 

(inches) 

(hours) 

Mar.  31, 

1958 

.18 

4  *(21) 

Mar. 

31, 

1958 

.  13 

2  *(21) 

Apr.  2, 

1958 

.68 

2  *(11) 

Apr. 

2, 

1958 

.47 

1  *  (9) 

Apr. 

5, 

1958 

.07 

2 

May  22, 

1958 

.  30 

1  *(19) 

May 

22, 

1958 

.  13 

2  M19) 

Dec. 

26, 

1958 

.  16 

1 

Jan.  5, 

1959 

.19 

4  *(14) 

Jan . 

5, 

1959 

.41 

2  *(13) 

Jan.  8, 

1959 

.03 

1 

Jan.  9, 

1959 

.01 

1 

Feb. 

17, 

1959 

.18 

1 

Feb. 

17, 

1959 

.20 

2 

Sept. 18, 

1959 

.71 

6  *(3) 

Sept 

.18, 

1959 

.63 

7  *(4) 

Jan . 

11, 

1960 

.12 

2 

Feb.  4, 

1960 

.19 

2  *(24) 

Feb. 

4, 

1960 

.  03 

1   * (24) 

Feb.  8, 

1960 

.04 

1  *(5) 

Feb. 

8, 

1960 

.12 

2  *(5) 

Nov.  25, 

1960 

.02 

1  *(20) 

Nov. 

25, 

1960 

.04 

1  *(21) 

Dec.  1, 

1960 

.20 

2  *(4) 

Dec. 

1, 

1960 

.76 

3  *(5) 

Jan.  25, 

1961 

.02 

1 

Nov.  19, 

1961 

.  50 

4  *(20) 

Nov. 

19, 

1961 

.  52 

5   * (20) 

Nov. 

29, 

1961 

.13 

1 

PLATE  V-6D 


OVERFLOW  OCCURRENCES  FOR 
PERIOD  1955-1968  AT 

TREATMENT  RATE  =0.10  IN/HR 
STORAGE  CAPACITY  =  0.25  INCH 

*  NUMBER  OF  HOURS  PAST  MIDNIGHT  THIS  EVENT  BEGAN,  (PAGE  4  OF  6) 


FEDERAL  BUILDING  STATION 

RICHMOND-SUNSET  STATION 

QUANTITY 

QUANTITY 

DATE 

OVERFLOWED 

DURATION 

DATE 

OVERFLOWED 

DURATION 

(inches) 

(hours) 

(inches) 

(hours) 

Nov. 

29, 

1961 

.20 

1 

Feb. 

8, 

1962 

.09 

2  *(24) 

Feb. 

8, 

1962 

.32 

3  *(24) 

Feb. 

9, 

1962 

.03 

1 

Feb. 

13, 

1962 

.07 

1 

Feb. 

14, 

1962 

.31 

2  *(9) 

Feb. 

14, 

1962 

.42 

2  *(9) 

Feb. 

14, 

1962 

.  06 

Mar. 

5, 

1962 

.16 

1  *(17) 

Mar. 

5, 

1962 

.10 

2  *(16) 

Oct. 

11, 

1962 

.53 

5  *(18) 

Oct. 

11, 

1962 

.63 

8  *(18) 

Oct. 

12, 

1962 

.57 

6  *(18) 

Oct. 

12, 

1962 

2.13 

28  *(16) 

Jan. 

29, 

1963 

.  01 

1 

Jan . 

30, 

1963 

.14 

5 

Mar. 

15, 

1963 

.  10 

1 

Mar. 

16, 

1963 

.03 

3 

Mar. 

22, 

1963 

.03 

3 

Mar. 

27, 

1963 

.06 

3 

Oct. 

10, 

1963 

.11 

2 

Nov. 

5, 

1963 

.16 

1 

Nov. 

23, 

1963 

.14 

1 

Jan . 

20, 

1964 

.51 

5  *(16) 

Jan . 

20, 

1964 

.  75 

4  *(16) 

PLATE  V-6E 


OVERFLOW  OCCURRENCES  FOR 
PERIOD  1955-1968  AT 

TREATMENT  RATE  =  0,10  IN/HR 
STORAGE  CAPACITY  =  0,25  INCH 

*  NUMBER  OF  HOURS  PAST  MIDNIGHT  THIS  EVENT  BEGAN.  (PAGE  5  OF  6) 


FEDERAL  BUILDING  STATION 

RICHMOND" 

SUNSET  STATION 

QUANTITY 

QUANTITY 

DATE 

OVERFLOWED 

DURATION 

DATE 

overflowed 
(inches) 

DURATION 

(inches) 

(hours) 

(hours) 

Oct     29  1964 

.  01 

2 

l  n 

i 
j. 

Nov. 

9,  1964 

•  -L  -J 

1 

X 

IN  U  V  •      ill  f  1?D4 

•  U  -7 

i 

X 

UeC •            ,  1?D4 

.  Ul 

X 

Jan. 

5,  1965 

.20 

2 

Mar. 

4,  1965 

.02 

1 

Mar.   13,  1965 

.13 

1 

Aug. 

11,  1965 

.40 

2 

Nov. 

12,  1965 

.25 

4 

Nov.   13,  1965 

.10 

1 

Dec.   28,  1965 

.21 

4  *(12) 

Dec . 

28,  1965 

.15 

4  Mil) 

Jan . 

4,  1966 

.  06 

2 

Feb. 

1,  1966 

.  02 

1 

Nov.   6,  1966 

.10 

1 

Nov . 

15,  1966 

.12 

1 

Jan.   20,  1967 

.42 

7  *(7) 

Jan . 

20,  1967 

1.13 

15  M15) 

Jan . 

23,  1967 

.15 

2 

Jan . 

26,  1967 

.  09 

3 

PLATE  V-6F 


OVERFLOW  OCCURRENCES  FOR 
PERIOD  1955-1968  AT 

TREATMENT  RATE  =0,10  IN/HR 
STORAGE  CAPACITY  =  0.25  INCH 


NUMBER  OF  HOURS  PAST  MIDNIGHT  THIS  EVENT  BEGAN, 


(PAGE  6  OF  6) 


FEDERAL  BUILDING  STATION 


RICHMOND-SUNSET  STATION 


DATE 


QUANTITY 
OVERFLOWED 
(INCHES) 


duration 
(hours) 


DATE 


quantity 
overflowed 
(inches) 


duration 
(hours) 


Jan.  30,  1967 

Apr.  6,  1967 

Dec.  17,  1967 

Jan.  10,  1968 

Jan.  29,  1968 

Mar.  12,  1968 

Dec.  28,  1968 


.05 
.14 
.02 
.34 
.40 
.32 
.02 


1  *(4) 

2 

1  *(22) 

2  *(3) 
4  *(23) 

3  *(14) 
1 


Jan.  28,  1967 

Jan.  30,  1967 

Dec.  17,  1967 

Jan.  10,  1968 

Jan.  29,  1968 

Mar.  12,  1968 


02 
07 

07 
45 

.  36 
70 


1 

2  *(3) 

1  *(21) 

3  *(2) 

2  *(20) 
6  *(14) 
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COMPOSITE  EFFECTS  OF  VARIOUS  STORAGE  CAPACITIES  AND 
TREATMENT  RATE  COMBINATIONS  IN  RELATION  TO  OVERFLOW  OCCURRENCES 
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u_ 
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LU 
CQ 


3.0 


STORAGE  CAPACITY  - 


INCURS 
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LOCATIONS  OF  SURFACE  WATER  RUNOFF  LOW  POINTS 


LEGEND 

HIM    MAIN      S  EWERS 

•LOCATION  OF  SURFACE 
WATER  ACCUMULATION 
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1990 

1965 
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rH 

i 
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j  CLASSIFICATION 

1 
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! 

1 
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PLATE  V-13 


AVERAGE  DRY  WEATHER  EFFLUENT  FLOW  &  WATER  DEMAND  PROJECTION 


YEAR 

W.D.  AVERAGE 
DAILY  WATER 
DEMAND-1971  B&C 
(MGD) 

CITY  PLANNING 
POPULATION 
(NO.   OF  PERSONS) 

WATER  DEPT. 
CONSUMPTIVE  RATE 
(GPCD) 

w 

01 

r» ,     ^>  ,  L 

U  HQ 
ft  H  Eh  U 
5  Z  ft  ft 

WEO 
1    ID  ID  — 

J  Ui 
H  h  2 
W  fa  O 
Q  W  U 

—  s 

w  o 

-  J 

CU  Cz-i 

u  — • 

ft  Eh  Q 

s  z  o 

J  •"">  — - 

33 

Eh  fa 
O  fa 
Eh  W 

1970 

111 

711,276 

156 

140 

100 

1975 

109 

703,712 

155 

147 

104 

1980 

119 

710,050 

16-8 

156 

111 

1990 

125 

755,572 

166 

153 

115 

2000 

128 

760,000  (2) 

168*1' 

155 

118 

2010 

131 

770,000  (2) 

170(D 

158 

122 

2020 

134 

780,000  (2) 

172(D 

160 

125 

(1)  Water  Department  consumptive  rate  gallons  per  capita  per 
day  "GPCD"  was  plotted  utilizing  a  method  of  best  fit  and 
projected  from  1990  to  2020. 


(2)  Calculated  by  dividing  the  Water  Department's  Gross  average 
daily  water  demand  by  gpcd  rates. 

(3)  An  effluent  consumptive  rate  curve  gallon  per  capita 
per  day  "gpcd"  was  developed  by  utilizing  a  7%  differential 
from  water  demand  gpcd  rates. 

(4)  WPCP's  total  effluent  flow  in  MGD  was  computed 

by  multiplying  the  City  Planning' s  population  by  the  WPCP 
"gpcd"  rates. 
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PLATE  V-24 


NUMBER  OF  RAYS  &  MONTHS  OF  RECEIVING  WATER 
VIOLATION  DUE  TO  COMBINED  SEWER  OVERFLOWS 
(EASED  ON  62-YEAR  RAINFALL  RECORD  OF  U.S.W.B.,  S.F.) 


TREATMENT 

STORAGE 

RECEIVING      WATER  VIOLATIONS 

RATE 

VOLUME 

TOTAL  DAYS 

AVE  RAGE 

TO';AT,  MONTHS 

AVERAGE 

(  T  NO  HPS  /'RRl 

(INCHES') 

IN'  6  2  YEARS 

DAYS  PER  YR. 

IN  62  YEARS 

MONTHS  "FR  YR. 

0.02 

4.00 

20 

0.32 

2 

0.03 

0.02 

3.50 

60 

0.97 

6 

0.10 

0.02 

3.00 

150 

2.42 

15 

0.24 

0.02 

2.50 

240 

3.87 

23 

0.37 

0.02 

2.00 

368 

5.94 

35 

O.56 

0.02 

1.50 

768 

12.39 

68 

1.10 

0.02 

1.00 

1823* 
4371* 

29.40* 

143 

2.31 

0.02 

0.50 

70.50* 

274 

4.42 

0.02 

0.00 

10574 

170.55 

511 

8.24 

0.04 

3.00 

10 

0.16 

1 

0.02 

0.04 

2.50 

70 

1.13 

7 

0.11 

0.04 

2.00 

110 

1.77 

11 

0.18 

0.04 

1.50 

249 

4.02 

23 

0.37 

0.04 

1.00 

847 

13.67 
25.30* 

75 

1.21 

0.04 

0.75 

1569* 

131 

2.11 

•  0.04 

0.50 

29l4* 
5332* 

47.00* 

212 

3.42 

0.04 

0.25 

86 . 00* 

321 

5.18 

0.04 

0.00 

9796* 

158.00* 

484* 

7.80* 

0.06 

2.00 

70 

1.13 

7 

0.11 

0.06 

1.50 

110 

1.77 

11 

0.18 

0.06 

1.00 

392 

6.32 

37 

0.60 

0.06 

0.75 

881 

14.21 

77 

1.24 

0.06 

0.50 

I89I* 
4092* 

30.50* 

154 

2.48 

0.06 

0.25 

66.00* 

282 

4.55 

0.06 

0.00 

8825 

142.34 

458 

7.39 

0.08 

2.00 

10 

0.16 

1 

0.02 

0.08 

1.50 

70 

1.13 

7 

0.11 

0.08 

1.00 

2j30 

3.71 

23 

0.37 

0.08 

0.75 

8.81 

47 

0.76 

0.08 

0.50 

1311 

21.15 

112 

1.81 

a  oc; 
u.o 

3224* 
7936* 

52.00* 

249 
433* 

4.02 

0.08 

0.00 

128.00* 

6.98* 

0.10 

1.50 

20 

0.32 

2 

0.03 

0.10 

1.25 

50 

0.81 

5 

o.of 

0.10 

1.00 

110 

1.77 

11 

0.11 

0.10 

0.75 

339 

5.47 

33 

0.53 

0.10 

0.50 

924 

14.90 

76 

1.23 

0.10 

0.25 

2542* 

41.00* 

200 

3.23 

0.10 

0.00 

7186 
6417* 

115.90 

405 

6.53 

0.12 

0.00 

103.50* 

381* 
355* 

6.15* 

0.14 

0.00 

5735* 

92.50* 

5.73* 

0.16 

0.00 

5146* 

83.OO* 

330* 

5.32* 

0.18 

0.00 

4563* 

73.60* 

304* 

4.90* 

0.20 

0.00 

4052 

65.35 

265 

4.27 

0.25 

0.00 

2877* 

46.40* 

211* 

3.41* 

0.30 

0.00 

1910* 

30.80* 

148* 

2.38* 

0.35  | 

0.00 

1094 

17.65 

85 

1.37 

*-Interpolated  Values  Based  on  Plate  V-25  and  Plate  v-26. 
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  RECEIVING  WATER  BACTERIAL  VIOLATION  VS.  STORAGE   

VOLUME  FOR  VARIOUS  TREATMENT  RATES 
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PLATE  V-26 


PLATE  V-27 


RECEIVING  WATER  VIOLATION  (''AYS/ YEAR) 


PLATE  V-28 


PROJECT  COSTS  FOR  VARIOUS  TREATMENT  PROCESSES 
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30- 
30- 

ACTIVATED   SLUDGE  50  LBS 
nnn  / innn  rn  f»/  day.  a 

1  1 

1  1- 
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A, 

FLOATATION 
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-,-u 
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AT 
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HIGH  LIME  WITH 
RECARBON  ATION 

l> 

(HIGH  LIME  TREATMENT  WITH 
RECARBOilATION,  SUPER-  CHLORINATION, 
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AtlD  7-1/2*  ESCAtATION 

o 

o 

«*- 

o 
to 


10 


20 


30 


40     50       70       100  200        300  500 

C  A  PA  CITY  (mgd) 


700 


1000 


2000  5000 


PLATE  V-29 
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O  7,000 
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TUNNEL  COST 


tr 

UJ 

a. 
_i 

UJ 


5,000 


=>  4,000 


o 

UJ 

o 

CL 


3,000 


2,000 


1,000  - 


5  10  15  20  25  30  35 

DIAMETER  OF  TUNNEL  (FEET) 

A.  SANDSTONE 

B.  SAND,  COMMON  &  SANDSTONE 

C.  CHERT,  BASALT,  SERPENTIZED  PERIDOTITE 

D.  SANDSTONE,  FAULT  ZONE 

E.  SAND 

f.  chert,  basalt,  serpentized  pe  ridotite ,  fault  zone 

g.  fill  areas  under  air  pressure 
notes: 

1.  costs  are  1974  base  dollar.  escalate  7^2% 

per  year,  each  year  thereafter. 

2.  prices  applicable  to  5,000  ft.  tunnel.  for 

each  1,000  feet  less,  increase  unit  bid 

PRICE    BY  10%. 

3.  MINIMUM    LENGTH   TUNNEL   1,000  FEET. 


PLATE  V-30 


PUMP  STATION  PROJECT  COST  VS,  FLOW 
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PLATE  V-31 


COST  (MILLIONS  OF  OOLLARS) 

-  o 
o  o 
»                                                o  o 

.  PROJECT    COST   FOR  AIR  FLOTATION 
FACILITY  COST   VS.  CAPACITY 
AT   1250  6PSFD 

/ 

/ 

,V   2  3 

10                                                                         10                                1974  BASE  DOLLAR 

M6D                ADD   7_1/2%  ESCALATION  EACH 
YEAR  THEREAFTER 
Rev.  7-14-71 
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PLATE  V-32 


UNIT  PROJECT  COST  OF  SUBMARINE 
OUTFALL  SEWERS  -  1974 

5000t  ■  ,  .  .  ,  „ 


100-1  1  1  1  1  1  1  

20  40  60  80  100  120        140  160 


DIAMETER  INCHES 


PLATE  Vl-I 


MASTER    PLAN    FOR    WET    WEATHER  CONTROL 


ALTERNATE  A 


8    OVERFLOWS    PER  YEAR 


EXIST'G  N.P  OUTFALLS. 


NORTH  POINT 
TREATMENT  PLANT 
200  MG  D 


RICH  MONO*  SUN  SET 
TREATMENT  PLANT 
70  MGD 


DRY  WEATHER  DIFFUSERS 

MAX.  25,000  FT. 

90  FT.  WATER  DEPTH 


WET    WEATHER     PROJECT    COST    $333  MILLION 


NUMBER 
OF  OVERFLOW 
LOCATIONS 

AVERAGE 
NUMBER  OF 
OVERFLOWS 
PER  YEAR 

DURATION 
IN 
HOURS 

TOTAL 
HOURS 
PER  YEAR 

VOLUME  OF  t 
UNTREATED 

OVERFLOW 
DISCHARGE 
(BILLIONS  OF 

GALLONS) 

VOLUME   OF  t 

TREATED 
DISCHARGE 

(BILLIONS  OF 
GALLONS) 

DAYS  RECEIVING 
WATERS  EXCEEDS 
BACTERIAL 
STANDARDS 
(PER  YEAR) 

OCEAN 

BAY 

TOTAL 

OCEAN 

BAY 

TOTAL 

EXISTING 

43 

82 

2.5 

205 

2  0 

4.0 

6.0 

82 

30.6 

38  8 

1710 

ALTERNATE  A 

15 

8 

2.0 

16 

0.25 

0.5 

075 

44  1 

NIL 

44  1 

40.0-80.0 

X  REDUCED 

90% 

92% 

87.5% 

875% 

87.5% 

53.0-76  5% 

SUSPENDED 
SOLIDS 
(MILLIONS  OF 
POUNDS/YEAR) 

ip 

COD 

(MILLIONS  OF 
POUNDS/YEAR) 

GREASE 

(MILLIONS  OF 
POUNDS/YEAR) 

m 

FLOATABLES 

(MILLIONS  OF 
POUNDS/YEAR) 

NITROGEN 

(MILLIONS  OF 
POUNDS/YEAR) 

m 

PHOSPHATE 

(MILLIONS  OF 
POUNDS/YEAR) 

EXISTING 

41.7 

125.6 

10.8 

0.47 

10.4 

4,75 

ALTERNATE  A 

14.3 

81.2 

3.5 

0.33 

9.7 

1.40 

%  REDUCED 

65  5% 

35  5% 

68.0% 

30  0% 

7  0% 

70  5% 

GOLDEN  GATE  BRIDGE- DIVIDING  BOUNDARY 
CHEMICAL  SEDIMENTATION 


SCALE  IN  THOUSAND  FEET 

LEGEND 

DASHED  LINES  DENOTE  EXISTG  FACILITIES 

SOLID  LINES  OENOTE  NEW  FACILITIES 

|       |      RETENTION  BASIN 
[f]        PUMP  STATION 

TREATMENT  PLANT 

>— (  TUNNEL 
-^^3-  TUNNEL  WITH    STORAGE  SECTION 

•  FORCE  MAIN 

— —  SEWER 

►—     OVERFLOW  SITE 
 50 —  50  FT   CONTOUR  LINE 


AUGUST  24.  1971 


PLATE  VI-2 


MASTER    PLAN    FOR    WET    WEATHER  CONTROL 
ALTERNATE    B  4   OVERFLOWS    PER  YEAR 


EXIST'G  N.P  OUTFALLS . 


NORTH  POINT 
TREATMENT  PLANT 
200  MGO 


RICH  MONO -SUNSET 
TREATMENT  PLANT 
70  MGO 


ORY  WEATHER  DIFFUSERS 

MAX.  25,000  FT. 

90  FT.  WATER  DEPTH 


NUMBER 
OF  OVERFLOW 
LOCATIONS 

AVERAGE 
NUMBER  OF 
OVERFLOWS 
PER  YEAR 

DURATION 
IN 
HOURS 

TOTAL 
HOURS 
PER  YEAR 

VOLUME  OF  * 
UNTREATED 
OVERFLOW 
DISCHARGE 
(BILLIONS  OF 
GALLONS) 

VOLUME    OF  * 
TREATED 
DISCHARGE 

(BILLIONS  OF 
GALLONS) 

DAYS  RECEIVING 
WATERS  EXCEEOS 
BACTERIAL 
STANDARDS 
( PER  YEAR) 

OCEAN 

BAY 

TOTAL 

OCEAN 

BAY 

TOTAL 

EXISTING 

43 

82 

2  5 

205 

2  0 

4  0 

6  0 

8  2 

30.6 

38  8 

171  0 

ALTERNATE  B 

15 

4 

2  0 

8 

0  12 

0  24 

0.36 

44  4 

NIL 

44  4 

20  0-40  0 

X  REDUCED 

95* 

96% 

95.5% 

95  5% 

95  5% 

76  5-88  5^ 

LEGEND 

DASHED  LINCS  DENOTE  EXIST'G  FACILITIES 
SOLID  LINES  DENOTE  NEW  FACILITIES 
|       |      RETENTION  BASIN 
[p]       PUMP  STATION 

o 


TREATMENT  PLANT 
TUNNEL 


(0 

SUSPENDED 
SOLIDS 
(  MILLIONS  OF 
POUNDS/YEAR) 

COD 

(MILLIONS  OF 
POUNDS/YEAR) 

GREASE 

(MILLIONS  OF 
POUNDS/ YEAR) 

FLOATABLES 

(MILLIONS  OF 
POUNDS/YEAR) 

NITROGEN 

(MILLIONS  OF 
POUNDS/YEAR) 

PHOSPHATE 

( MILLIONS  OF 
POUNDS/YEAR) 

EXISTING 

41.7 

125.6 

IO.B 

0.47 

10.4 

4.75 

ALTERNATE  B 

13.2 

80.9 

3.3 

032 

9.7 

1  39 

X  REDUCED 

68.5% 

3  5.5% 

68  5% 

32  07. 

70% 

70  5% 

GOLDEN  GATE  BRIDGE  -  DIVIDING  BOUNDARY 
CHEMICAL  SEDIMENTATION 


I — uJ  TUNNEL  WITH  STORAGE  SECTION 
•  FORCE  MAIN 

  SEWER 

t—     OVERFLOW  SITE 
 50 —  50  FT  CONTOUR  LINE 


AUGUST  24.  1971 


1 


PLATE  VI-3 


MASTER    PLAN    FOR    WET    WEATHER  CONTROL 
ALTERNATE    C  I    OVERFLOW    PER  YEAR 


EXIST'G   N  P  OUTFALLS 


)  NORTH  POINT 
/     TREATMENT  PLAT 


RICHMOND  -  SUNSET 
TREATMENT  PLANT 
70  MGO 


DRY  WEATHER  DIFFUSERS 

MAX.  25,000  FT. 

90  FT.  WATER  DEPTH 


NUMBER 
OF  OVERFLOW 
LOCATIONS 

AVERAGE 
NUMBER  OF 
OVERFLOWS 
PER  YEAR 

DURATION 
IN 

HOURS 

TOTAL 
HOURS 
PER  YEAR 

VOLUME  OF  T 
UNTREATED 

OVERFLOW 
DISCHARGE 
(BILLIONS  OF 

GALLONS) 

VOLUME   OF  f 

TREATED 
DISCHARGE 

(BILLIONS  OF 
GALLONS) 

DAYS  RECEIVING 
WATERS  EXCEEDS 
BACTERIAL 
STANDARDS 
(PER  YEAR) 

OCEAN 

BAY 

TOTAL 

OCEAN 

BAY 

TOTAL 

EXISTING 

43 

82 

2.5 

205.0 

2.0 

4.0 

6.0 

8.2 

30  6 

38.8 

171  0 

ALTERNATE  C 

15 

1 

3,0 

3.0 

0.03 

0.06 

0.09 

44.7 

NIL 

44.7 

5.0-10  0 

X  REDUCED 

99% 

98.5% 

97  0-94  0% 

LEGEND 


SUSPENDED 
SOLIDS 
(MILLIONS  OF 
POUNDS/YEAR) 

COO 

(MILLIONS  OF 
POUNDS/YEAR) 

GREASE 

(MILLIONS  OF 
POUNDS/YEAR) 

9 

FLOATABLES 

(MILLIONS  OF 
POUNDS/YEAR) 

NITROGEN 

(MILLIONS  OF 
POUNDS/YEAR) 

P 

PHOSPHATE 

(MILLIONS  OF 
POUNOS/YEAR) 

EXISTING 

41.7 

125.6 

10.8 

0.47 

0  4 

4  -5 

ALTERNATE  C 

12.4 

80.6 

3.3 

0.31 

9.7 

1.39 

%  REDUCED 

70.5% 

36.0% 

69.0% 

33  5% 

7  0% 

71  0% 

GOLDEN  GATE  BRIDGE-  DIVIDING  BOUNDARY 
CHEMICAL  SEDIMENTATION 


OASHED  LINES  DENOTE   EXISTG  FACILITIES 
SOLID  LINES  DENOTE  NEW  FACILITIES 
|       |      RETENTION  BASIN 
[F)       PUMP  STATION 

TREATMENT  PLANT 
J— (  TUNNEL 

■  1     TUNNEL  WITH    STORAGE  SECTION 

•  FORCE  MAIN 

  SEWER 

*—     OVERFLOW  SITE 
— so—  50  rr  contour  line 


AUGUST  24.  1971 


PLATE  Vl-4 


MASTER    PLAN    FOR    WET    WEATHER  CONTROL 
ALTERNATE    D  I    OVERFLOW    PER    5  YEARS 


EXIST'G   N  P  OUTFALLS 


)  NORTH  POINT 
/     TREATMENT  PLA 


PLANT 
200  MGD 


RICHMONO-SUNSET 
TREATMENT  PLANT 
70  MGD 


NUMBER 
OF  OVERFLOW 
LOCATIONS 

AVERAGE 
NUMBER  OF 
OVERFLOWS 
PER  YEAR 

DURATION 
IN 
HOURS 

TOTAL 
HOURS 
PER  YEAR 

VOLUME  OF  f 
UNTREATED 
OVERFLOW 
DISCHARGE 
(BILLIONS  OF 
GALLONS) 

VOLUME    OF  » 

TREATED 
DISCHARGE 

(BILLIONS  OF 
GALLONS) 

DAYS  RECEIVING 
WATERS  EXCEEDS 
BACTERIAL 
STANDARDS 
(PER  YEAH) 

OCEAN 

BAY 

TOTAL 

OCEAN 

BAY 

TOTAL 

EXISTING 

43 

82.0 

2.5 

205.0 

2.0 

4.0 

6.0 

8.2 

30  6 

38  8 

171 

ALTERNATE  D 

15 

0.2  * 

4.0 

0.8* 

0.008 

0.016 

0.024 

44.8 

NIL 

448 

X  REDUCED 

100% 

99  5% 

CP 

SUSPENDED 
SOLIDS 
(MILLIONS  OF 
POUNDS/YEAR) 

COD 

(MILLIONS  OF 
POUNDS/YEAR) 

9 

GREASE 

(MILLIONS  OF 
POUNDS/YEAR) 

9 

FLOATABLES 

(MILLIONS  OF 
POUNDS/YEAR) 

0 

NITROGEN 

(MILLIONS  OF 
POUNDS/YEAR) 

PHOSPHATE 

(MILLIONS  OF 
POUNDS/YEAR) 

EXISTING 

41.7 

125  6 

10.8 

0.47 

10.4 

475 

ALTERNATE  D 

12.1  * 

80.5 

3.3 

0.31 

97 

1.38 

%  REDUCED 

71.0% 

36.0% 

69  5% 

34  0% 

70% 

71  0% 

EQUIVALENT    ANNUAL  AVERAGE    FOR   I    PER  5  YEARS  OCCURRENCE    (UNTREATED  FRACTION) 
GOLDEN  GATE  BRIDGE  -  DIVIDING  BOUNDARY 
CHEMICAL  SEDIMENTATION 


SCALE  IN  THOUSAND  FEET 

LEGEND 

OASHEO  LINES  DENOTE   EXIST G  FACILITIES 
SOLID  LINES  DENOTE  NEW  FACILITIES 
j      |     RETENTION  BASIN 
fF)       PUMP  STATION 

TREATMENT  PLANT 
y—C  TUNNEL 

1         I     TUNNEL  WITH    STORAGE  SECTION 

•  FORCE  MAIN 

  SEWER 

t—      OVERFLOW  SITE 
 50 —  SOFT   CONTOUR  LINE 


AUGUST  t4.  1971 
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PLATE  VI-5 


COST  COMPARISON  PER  UNIT  VOLUME 
RETENTION  BASINS  AND  TUNNELS 


12 


1 1 


10 


o 
o 


o 

CD 
3 

o  8 

LU 
CL 

tf>  7 

< 


o 

3  6 


cn 
o 
o 


z 

3 


OPTIMUM  TUNNEL  DIAMETER 
FOR    REQUIRED  VOLUME 


10 

I 


15 

I 


20 


25 


30 

_L_ 


I  2  3 

VOLUME  IN  MILLIONS  OF  CUBIC  FEET 


1.  UPSTREAM  BASIN 

2.  SHORELINE  BASIN  (WATER  AREAS) 

TUNNEL  COST  BASED  ON   5,000    FOOT  LENGTH 

A.  SANDSTONE 

B.  SAND,  COMMON   8  SANDSTONE 

C.  CHERT,  BASALT,  SERPENTIZED  PERIDOTITE 

D.  SANDSTONE  ,  FAULT  ZONE 

E.  SAND 

F.  CHERT,  BASALT,  SERPENTIZED  PERIDOTITE,  FAULT  ZONE 

G.  FILL  AREAS  UNDER    AIR  PRESSURE  (WATER  AREAS) 


PLATE  VI-6 


RETENTION  BASIN    PROJECT  COST 


PLATE  VI-7 


SEWER 


DILUTE  STORM  FLOW 


VENT  SHAFTS 
S  ACCESS  AT 

PERIODIC 
INTERVALS 


TO 

LAKE  MERCED 
TREAT.  PLANT 


STORAGE 
(  25' X  30') 


j  TRANSPORT  * 


SEPARATION 
STRUCTURE 


DRY  WEATHER  FLOW 
a  STORM  FLOW  WITH 
HEAVY  MATERIAL 


UTILITY  CHASE 
FOR  ACCESS, 
VENTILATION 
8  PIPING 


AUTOMATIC 
WASHDOWN 
SYSTEM 


CONTROL  GATES 


SCHEMATIC  SECTION  OF  TUNNEL 


PLATE  VI-9 
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PLATE  VH2 


FIRST  COST  COMPARISON  OF  EXPANDING 
3  EXISTING  PLANTS  vs.  1  NEW  PLANT 


TREATMENT  RATE  - 

MGD 

COST  MILLIONS 

TYPE  OF  TREATMENT 

R-S 

SE 

NP 

LM 

Dry 

Wet 

lULal 

v .  t:  &  . 

Wea . 

I.  First  Level 

Treatment 

a) 

70 

70 

200 

660 

$  42 

$105 

$147 

b) 

X 

70 

200 

730 

41 

103 

144 

GO 

c) 

X 

X 

200 

800 

40 

101 

141 

PLANT 

d) 

X 

X 

X 

1000 

42 

107 

149 

 i 

 i 

<£ 

II.   Second  Level 

Treatment 

a) 

70 

70 

200 

660 

66 

104 

171 

GO 

b) 

70 

2  00 

730 

69 

103 

172 

 1 

UJ 

c) 

■v 

X 

200 

800 

73 

101 

174 

> 
LU 

d) 

x 

x 

x 

J.  U  U  \J 

190 

_J 

1— 

z: 

LU 
_J 

in  >   imru  iicvei 

> 

Treatment 

a) 

70 

70 

200 

660 

168 

105 

273 

b) 

X 

70 

200 

730 

161 

103 

264 

LU 

c) 

X 

X 

200 

800 

144 

101 

245 

d) 

X 

X 

X 

1000 

130 

107 

237 

<£ 

I.     Second  Level 

Treatment  at 

NP,  and  Ocean 

Discharge;  Third 

GO 

Level  at  SE  a) 

70 

70 

200 

660 

93 

105 

198 

 1 

LU 

b) 

X 

70 

200 

730 

95 

103 

199 

> 

c) 

X 

X 

200 

800 

73 

101 

174 

LU 
__J 

d) 

X 

X 

X 

1000 

83 

107 

190 

LU 
_J 

II,   Second  Level 

CO 
<C 

Ocean  Dis- 

ac 

charge;  Third 

Level  NP  &  SE 

> 

a) 

70 

70 

200 

660 

147 

105 

252 

b) 

X 

70 

200 

730 

150 

103 

253 

O 

X 

X 

200 

800 

127 

101 

228 

d) 

X 

X 

X 

1000 

83 

107 

190 

x  -  Abandoned  Wea.   -  Weather 


  PLATE  VI ~  13 

EFFECT  TO  TOTAL  COST  OF  IMMEDIATE 
COMPLIANCE  WITH  EPA  85%  REMOVAL  REGULATION 

This  table  presents  the  costs  of  bringing  the  existing  Richmond-Sunset , 
Southeast  and  North  Point  treatment  plants  to  the  First  Level  of  treatment  and 
the  unrecoverable  costs  that  would  result  in  replacing  these  plants  with  a  new 
plant  at  Lake  Merced  with  an  Ocean  outfall.  


OCEAN  DISPOSAL  COSTS 

(MILLIONS  OF  DOLLARS) 

RSWPCP  AND  SEWPCP 

NPWPCP, RSWPCP, &  SEWPCP 

FIRST 
LEVEL 

SECOND 
LEVEL 

FIRST 
LEVEL 

SECOND 
LEVEL 

I.     TREATMENT  PLANTS 
A.  N.P.W.P.C.P. 

a)  Plant  Improvements 

b)  Solids  Handling  at 
SEWPCP 

$  11.3 
8.5 

$  15.8 
16.5 

$  11.3 
8.5 

$  15.8 
16.5 

B.  S.E.W.P.C.P. 

a)  Plant  Improvements 

b)  Solids  Handing 

7.1 
6.1 

8.0 
11.1 

7.1 
6.1 

8.0 
11.1 

C.  R.S.W.P.C.P. 

a)  Plant  Improvements 

b)  Solids  Handling 

5.6 
2.2 

6.6 
7.0 

5.6 
2.2 

6.6 
7.0 

TT      PTTMP   ^ATTOItfc;  &■  PflPPV  M4TN<? 

To  6CEAM 

10.0 

ion 

31.9 

III. OUTFALL  (NORTH  POINT  ) 

7.5 

7.5 

TOTAL 

$  58.3 

$  82.5 

$  72.2 

$  96.9 

Recoverable  Portion  of  Dollar 
Expenditure  with  Development 
of  Lake  Merced  Treatment  Plant 
as  a  Replacement  Plant: 

a)  Solids  Handling  at 
SEWPCP 

b)  Outfall  /-, 

c)  Pumps  and  Force  Mains^ 

$  14.6 
5.4 

4  27.6 
7.5 
5.4 

$  14.6 
16.4 

$  27.6 
16.4 

TOTAL 

$  27.5 

$  40.5 

$  31.0 

$  44.0 

Unrecoverable  Portion  of 
Dollar  Expenditure 

$  30.8 

$  42.0 

$  41.7 

$  52.9 

(1)    A  recoverable  portion  of  $11.0  million  and  $5.4  million  was  allocated  for 
the  North  Point  and  Southeast  pump  stations  and  force  mains,  respectively. 
It  is  believed  that  this  portion  of  the  force  mains  and  pump  stations 
could  be  utilized  to  connect  to  a  proposed  crosstown  tunnel. 


PLATE  VI-14 


PROGRAM  COSTS  (1974  MILLION  DOLLARS) 
FOR  COMBINED  DRY  -  WET  WEATHER  PROGRAMS 


WET  WEATHER  ALTERNATIVES 

WET  WEATHER  COSTS 

A 

$  333 

$  396 

C 

$  522 

D 

$  665 

COMBINED  DRY-'yET  WEATHER  COSTS 


DRY  WEATHER 

LEVEL  OF 

aT:T  WEATHER 

ALTERNATIVES 

PROGRAM 

TREATMENT 

A 

C 

D 

SCHEME  I 

1 

$375 

$438 

$564 

$707 

(Host  econ- 

2 

416 

479 

605 

748 

omical)* 

3 

463 

526 

652 

795 

SCHEIE  II 

1 

406 

469 

595 

738 

(S.E.  effluent 

2 

458 

521 

647 

790 

to  ocean) 

3 

505 

568 

694 

837 

SCHEME  III 

1 

417 

480 

606 

749 

(S.E.  &  N.P, 

O 

469 

532 

658 

801 

effluent  to 

3 

516 

579 

705 

848 

ocean) 

"Most  economical"  means  -  Optimized  staging  of  facilities 
to  meet  wet  weather  requirements  with  least  duplication  of 
dry  weather  costs. 


PLATE  VI-15 


COMPARISON  OF  WET  WEATHER  COST  VS. 

ACCOMPLISHMENTS 

EXIST. 
COND. 

A 

ALTERNATE 
B  C 

D 

Cost   (Wet  Weather)   -  $  Millions 

$333 

$396 

$522 

$665 

Per  Annun  -  Average 

Number  of  overflow  occurrences 
%  Reduction (b) 

82 

8 
90 

A 

4 
95 

1 

99 

~  ^  (a) 
0.2  v 

99  + 

Duration  in  hours 
%  Reduction 

2.5 

2 

2 

3 

4 

Total  Hours 
%  Reduction 

205 

16 
92 

Q 
O 

96 

■3 

99 

1 
99+ 

Vol.  of  untreated  overflow  discharge 
(billions  of  gallons) 
%  Reduction 

6 

.  8 

88 

.4 

96 

98 

1 

.02 
99+ 

Vol.  of  treated  discharge 
(billions  of  gallons) 

38.8 

44.1 

44.4 

44. 

7 

45 

Days  receiving  H^O  exceeds 
bact.  standards 
%  Reduction 

171 

40 
77 

20 
88 

5 
94 

1 
99+ 

Suspended  solids   (million  lbs.) 

x>     I\kz UUL  UiUIl 

42 

14.3 
66 

13.2 
68 

12. 

70 

4  . 

12.1 

71  ! 

COD   (millions  lbs.) 
%  Reduction 

126 

81.2 
35 

80.9 
36 

80. 
36 

6 

80.  5 

36 

Grease   (millions  lbs.) 
%  Reduction 

10.  8 

3.5 
68 

3.4 

69 

3. 
69 

3 

3.3 
69 

Flotables   (millions  lbs.) 
%  Reduction 

0.5 

0.3 
30 

0.3 

32 

0. 
33 

3 

0.3 
34 

Nitrogen   (millions  lbs.) 
%  Reduction 

10.4 

9.7 
7 

9.7 
7 

9. 
7 

7 

9.7 
7 

Phosphate   (millions  lbs.) 
%  Reduction 

5 

1.4 
71 

1.4 
71 

1. 

71 

4 

1.4  ! 
71 

'a'0.2  equivalent  to  "once  per  5  years 
(b)from  "Existing  Condition". 

"  frequency. 

r 
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PLATE  VI- 17 


Cost  Per  Day  of  Wet  Weather  Receiving  Water 
Compliance  Annually  Between  Alternatives 
Based  Upon  Incremental  First  Costs  and 
Days  of  Compliance  Attained 


« 
w 

«  Eh 
W  < 
Eh  W 

el 

H 

W  H 
OKCO 
W  S3  « 

Q|0 
«  «3J  CO 

w  a 

Oh  P  O 

E-J3 
W  H  P 

< 

E-j  W 
U  S5 


«  5^ 

O  Ok 

H  O 
O 


Discrete  Points  Shown 


No.  of  Overflows 
(Alternative) 


Incremental 
Unit  Costs 
(Millions ) 


8 
4 
1 

0.2 


A 

B' 

c{ 


$ 


2.54 

8.40 
29.80 


Costs  used  are  as  shown  on  Plate  VI-15 
and  do  not  include  dry  weather  costs 
or  inadequate  sewer  replacement  costs. 


NUMBER  OF  OVERFLOWS  ANNUALLY 


PLATE   VI - 18 


COST  AND  REMOVAL  EFFICIENCIES 
FOR  VARIOUS  TREATMENT  LEVELS  a  STORAGE  ALTERNATIVES 


COD 

TSS 

TN 

TP 

HEM 

FLOAT - 
ABLES 

TOTAL  RAW  EMISSIONS 
(Millions  of  pounds) 

201.1 

96.1 

12.073 

9.212 

22.21 

1.241 

REMOVAL  EFFICIENCIES  (PERCENT) 

TREATMENT 
LEVEL  AND 
STORAGE 
ALTERNATIVES 

COST 

(millions 

of 
dollars ' 

COD 

TSS 

TN 

TP 

HEM 

FLOAT - 
ABLES 

.briV tiiLi  X 

Aitc rnax.e  a 

4  ^82 

■30.7 

73  0 

14  Q 

4q  q 

77.  7 

4^0 

jy  »  j 

73  Q 

4q  q 

R4  8 

74  7 

Alternate  C 

57^ 

40.0 

74.7 

15.0 

50.0 

55.0 

74.8 

Alternate  D 

719 

40.0 

75.0 

15.0 

50.0 

55.0 

75.0 

LEVEL  2 

Alternate  A 

423 

58.9 

82.9 

19.7 

84.6 

83.6 

73.7 

Alternate  B 

491 

59.0 

83.8 

19.8 

84.7 

83.7 

74.3 

Alternate  C 

615 

59.1 

84.6 

19.8 

84.7 

83.9 

74.8 

Alternate  D 

760 

59.1 

84.7 

19.8 

84.7 

83.9 

75.0 

LEVEL  3 

Alternate  A 

470 

91.5 

91.3 

82.5 

94.5 

88.4 

86.7 

Alternate  B 

538 

91.6 

92.1 

82.5 

94.6 

88.5 

87.3 

Alternate  C 

662 

91.7 

92.9 

82.6 

9^.6 

88.7 

87.8 

Alternate  D 

807 

91.7 

92.9 

82  06 

94.6 

88.7 

87.9 

4 

PLATE   VI-  19 


PUMPING  REQUIRED  FOR  TREATMENT 
UNDER  EXISTING  CONDITIONS  AND 
PROPOSED  LAKE  MERCED  PLANT 


TREATMENT  PLANT 

EXISTING  CONDITIONS ^ 

(2) 

MASTER  PLAN  ' 

PUMPED ^ 3 ^ 
(Percent ) 

GRAVITY 
(Percent ) 

PUMPED 
(Percent ) 

GRAVITY 
(Percent ) 

N.P.W.P.C.P. 

162 

0 

20.3 

9.8 

R.S.W.P.C.P. 

72 

34 

6.8 

26.0 

S.E.W.P.C.P. 

172 

0 

23.2 

13.9 

TOTAL 

147 

6 

50.3 

49.7 

k  'Based  on  1969-1970  fiscal  year  with  a  total  flow  of  37.4  billion 
gallons  for  treatment. 

(2)  ]3ased  on  wet  weather  areas. 

(3)  -rhe  total  flow  pumped  during  1969-1970  was  55.1  billion  gallons, 
which  means  that  some  flow  was  pumped  more  than  one  time. 
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PLATE  VI-21 


PROPOSED  LAK.6  MSEC  t  D  WATER   POLLUTION   COMTROL  PL  AWT  SITE 
(Vaopoeto  zoo  paojuu*  lot  aud  kxistims  fidihi1.  iwa  stats  pr9pistiIs) 


I 


PLATE  VI-22 


PROPOSED   LAKE  MERCED   WATER    POLLUTION  CONTROL  PLANT 


STAGE  5 


TOTAL  DRY  AND  WET  WEATHER  FLOW 
325  MOD 


CHEMICAL  TREATMENT 


1ST  LEVEL     325  MOD 

6ND  LEVEL  -  DRY  WEATHER  ONLY  -  27  MOD  AVO  DAY  ) 


(A)  HEADWORKS 

BARS  SCREENS  AND 
GRIT  CHAMBERS 


(B)    PHYSICAL-CHEMICAL  TREATMENT  TANKS 


(C)    CHLCRINATION  FACILITY 


(D)    OCEAN  OUTFALL  AND  DIFFUSER 

LENGTH  -  WET  WEATHER  -  10,000  FT. 
LENGTH  -  DRY  WEATHER  -  22,000  FT. 


(E)     CONTROL  HOUSE 


(F)     DEMONSTRATION  FACILITIES  FOR  WASTE  WATER  RECLAMATION 


(G)    SLUDGE  PUMP  HOUSE 


STAGE  10 


TOTAL  DRY  AND  WET  WEATHER  FLOW 
550  MOD 

EXPANDED  DRY  AND  WET  WEATHER  FACILITIES 
AND  ADDED  RECLAMATION  FACILITIES 

CHEMICAL  TREATMENT 
1ST  LEVEL     550  MGD 

2ND  LEVEL  -  DRY  WEATHER  ONLY  -  51  MOD  AVO  DAY) 

3RD  LEVEL  -  DRY  WEATHER  ONLY  -     RECLAMATION    51  MGD  AVO. DAY) 


(C)     RECLAMATION  PUMPS  ADDED  AT  CHLORINATION  BUILDING 


(H)     RECLAMATION  FACILTTIES-RECARBO NATION  AND  NITROGEN 
REMOVAL 


(I)  RECLAMATION  FACILITY  -  DUAL  MEDIA  PILTERS 
(J)     RECLAMATION  FACILITY  -  CARBON  COLUMNS 


STAGE  15 


TOTAL  DRY  AND  WET  WEATHER  FLOW 
820  MGD 

EXPANDED  WET  WEATHER  FACILITY 

CHEMICAL  TREATMENT 
1ST  LEVEL    820  MOD 

2ND  LEVEL  -  DRY  WEATHEfl  ONLY  -  ^1  MGD  AVO  DAY) 

3RD  LEVEL  -  DRY  WEATHER  ONLY  -  RECLAMATION  -  c 1  MOD  AVG  DAY) 


STAGE  16 


TOTAL  DRY  AND  WET  WEATHER  FLOW 
1,000  MGD 

EXPANDED  DRY  AND  WET  WEATHER  FACILITIES 
1ST  LEVEL  1,000  MGD 

2ND  LEVEL  -  DRY  WEATHER  ONLY  -  125  MOD  AVG  DAY) 

3RD  LEVEL  -  DRY  WEATHER  ONLY  -  RECLAMATION  -  125  MOD  AVG  DAY) 


PLATE  VI-23 


PLATE  VI-24 


PROPOSED  OUTFALL  LOCATION 


PLATE  VI-26 


PROPOSED  OUTFALL  LOCATIONS 


SCALE   :    1"=  8000" 


! 


PLATE  VII-2 


STAGE       CON  STRUCT  ION 


EXISTG   N  P  OUTFALLS. 


NORTH  POINT 
TREATMENT  PLANT 
200  VSO 


EXISTG   R  5  OUTFALL 
\ 


RICH  MONO -  SUN SET 
TREATMENT  PLANT 
70  MGD 


NEW  LAKE  MERCED 
TREATMENT  PLANT 
ULTIMATE    1,000  MGO 

5, 1(),15, 


DRV  WEATHER   Dl FFUSERS 
"MAX    25,000  FT 
90  FT    WATER  DEPTH 


EXIST  G  SI  OUTFALL 


PROJECT  COST    (  MILI  'ONS  OF    COLLARS  ) 


ALTERNATE 

STAGE  1 

STAGE  2 

STAGE  3 

STAGE  4 

STAGE  5 

STAGE 

6 

STAGE  7 

STAGE  8 

A 

2  0 

3  0 

1  5 

1  2 

3  3 

2  7 

1  8 

2  0 

B 

2  7 

3  0 

1  5  

1  7 

3  3 

3  8 

2  0 

!-  ?  *_ 

C 

3  9 

3  0 

1  5 

2  8 

3  3 

6  7 

2  6 

4  0  , 

D 

5  3 

3  0 

1  5 

3  8 

3  3 

9  6 

3  2" 

5  8 

ALTERNATE 

STAGE  9 

STAGE  10 

STAGE  II 

STAGE  12 

STAGE  13 

STAGE 

14 

STAGE  15 

. 

STAGE  16 

TOTAL 

A 

3  3 

1  A 

1  2 

2  2 

2  1 

1  9 

_!_6_ 

2  1 

3  3  3 

B 

3  9 

1  4 

1  A 

2  8 

3  6 

2  2 

1  6 

2  1 

3  9  6 

c 

5  7 

1  4 

1  6 

4  3 

4  6 

3  1 

1  6 

5  2  2 

D 

7  4 

1  4 

1  7 

6  2 

4  7 

3  9 

1  6 

-rf— 

6  6  5 

SIN  tPANC'SCO  C'Tt  »  C 
SAN    MATJO  CO 

SCALE  IN  THOUSAND  FEET 

LEGEND 

oasheo  lines  denote  exists  faculties 
solio  lines  denote  new  facilities 
|    |    retention  sasin 
(3     pump  station 

treatment  plaut 

)— (  TUNNEL 
-••**¥••-  TUNNEL  ViTH   STORAGE  SECTlOM 

•  FORCE  MAIN 

  SEWER 

P—      OVERFLOW  SITE 
 §0—  SOFT   CONTOUR  LIME 

AUGUST  M.WTI 


^    STAGE   16    TO  BE    CONSTRUCTED    ONLY    IF    NORTH     POINT     WPCP     IS  ABANDONED 


PLATE  VII-3 


REQUIRED  STORAGE 
MASTER  PLAN 

VOLUME  MILLION  CUBIC  FEET 


BASIN  ACRES  TREATMENT  RATE  ALTERNATE  A      ALTERNATE  B      ALTERNATE  C      ALTERNATE  D  STAGE 

#          CONTROLLED      cfs  @  0.10  ln/hr.           (l6¥)                  (ggjgj                  (6l%)  (100%)   

0.23  O.38  7 

0.25(T)  O.Ul(T)  7 

0.25(T)  0.4o(T)  7 

1.07(T)  1.75(T)  7 

O.36  0.59  6 

0.30  0.48  6 

1.00  1.64  6 

O.18  O.30  6 

0.31  0.51  6 

O.38  O.63  6 

0.95  1.55  6 

0.26  0.43  6 

0.18  0.28  6 

Ool8  0.29 

O.85  1.39  6 

0.21  O.35  6 

0.14  0.23  6 

0.20  0.33  6 

0.23  O.38  6 

0.21  0.35  6 

0.55  0.90  6 

0.10  0.14  6 

0.55  0.90  6 

0.23  0.23  4 

0.12  0.20  4 

0.16  0.26  4 

0.24  0.39  " 

O.58  0.95  4 

0.55  1.05  4 

0.18  0.29  4 

0.26  O.43  h 

0.68  1.11  1 

0.16  0.25  1 

0.16  0.25  1 

0.32  0.53  1 

O.56  O.92  1 

0.13  0.21  1 

0.14  0.23  1 

0.71  1.17  1 

0.37  0.60  13 

3.**  5.58  13 

O.23  0.37  13 

0.43(T)  0.70(T)  11 

0.27(T)  0.44(T)  11 

l.l8(T)  1.94(T)  11 

0.11  0.18  1 

0.46(T)  0.76(T)  14 

0.38(T)  0.62(T)  14 

0.64(T)  1.04(T)  14 

0.31  0.51  14 

3.72  6.10  12 

0.31(T)  0.51(T)  12 

0.66(T)  1.06(T)  12 

0.12  0.20  12 

3.86(T)  6.33(T)  12 

0.10  0.15  8 

1.74  2.65  6 

0.53  O.87  8 

1.33  2.16  8 


11-1 

164 

10.8 

O.13 

O.13 

11-2 

182 

12.0 

- 

0.12(T) 

11-3 

175 

11.6 

0.10(T) 

O.ll(T) 

11-4 

761 

50.2 

0.23(T) 

0.51(T) 

11-5 

258 

17.1 

0.10 

0.15 

12-1 

207 

13.7 

0.10 

0.14 

12-2 

715 

47.2 

0.27 

0.48 

12-3 

129 

8.5 

0.10 

0.10 

±c.—i+ 

CCC 

nil  c 

u .  15 

12-5 

276 

18.2 

0.10 

0.18 

13-1 

673 

44.5 

0.46 

0.46 

13-2 

186 

12.5 

- 

- 

13-3 

122 

8.1 

0.10 

0.11 

13-4 

126 

8.3 

0.10 

0.10 

13-5 

605 

40.0 

- 

0.40 

13-6 

154 

10.2 

- 

0.14 

13-7 

101 

6.7 

0.10 

0.10 

13-8 

145 

9.6 

0.10 

0.10 

13-9 

I65 

10.9 

- 

0.11 

13-10 

153 

10.1 

- 

0.14 

13-11 

387 

25.5 

0.18 

0.26 

14-1 

60 

4.0 

- 

_ 

14-2 

390 

25.7 

0.16 

0.30 

15-1 

100 

6.6 

0.23 

0.23 

15-2 

88 

5.8 

0.10 

0.10 

15-3 

112 

7.4 

0.10 

0.10 

15-4 

168 

11.1 

0.10 

0.13 

15-5 

413 

27. « 

_ 

_ 

15-6 

456 

^0.1 

0.10 

0.30 

15-7 

124 

"8.2 

0.11 

15-8 

I89 

12.5 

_ 

0.13 

21-1 

484 

31.9 

0.18 

0.32 

21-2 

109 

7.2 

0.10 

0.10 

21-3 

108 

7.1 

- 

0.10 

21-4 

229 

15.1 

0.10 

0.15 

24-1 

401 

26.5 

0.22 

0.30 

24-2 

90 

5.9 

24-3 

102 

6.7 

0.10 

28-1 

508 

33.5 

0.19 

0.34 

30-1 

262 

17.3 

0.10 

0.17 

37-1 

2424 

160.0 

0.89 

1.62 

37-2 

161 

10.6 

0.10 

0.10 

37-3 

303 

20.0 

0.11 

0.20(T) 

37-4 

I89 

12.5 

0.10 

0.12(T) 

37-5 

845 

55.8 

0.31 

0.56(T) 

37-6 

80 

53.0 

0.10 

37-7 

330 

21.8 

0.12 

0.22(T) 

37-8 

271 

17.9 

0.10 

0.l8(T) 

37-9 

453 

29.9 

0.17 

0.30(T) 

40-1 

220 

14.5 

0.10 

0.15 

44-1 

2589 

170.9 

0.98 

1.77 

44-2 

220 

14.5 

0.10(T) 

0.15(T) 

44-3 

469 
88 

31.0 

0.17(T) 

0.32 (T) 

44-4 

5.8 

0.10 

0.10 

44-5 

2753 

182.0 

l.O(T) 

1.83(T) 

48-1 

65 

4.2 

0.10 

0.10 

52-1 

1239 

81.8 

0.46 

O.83 

52-2 

378 

24.9 

0.14 

0.25 

54-1 

949 

62.6 

0.35 

0.64 

TOTALS 

(T)  -  Tunnel  Storage 
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PLATE 


VII- 5 


DAILY  COMPOSITES  OP  HEAVY  METALS 
(NORTH  POINT  WPCP  INFLUENT) 


Date 

Aluminum 
(mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury 
(mg/1) 

Titanj 
(mg/] 

July  30, 

1970 

1.5 

0.16 

0.03 

0.01 

<3 

July  31, 

1970 

2.3 

0.24 

0.16 

0.003 

<3 

Aug .     1 , 

1970 

0.9 

0.13 

0.03 

0.01 

<3 

Aug .     2 , 

1970 

0.9 

0.12 

0.20 

0.35 

<-3 

Aug.  3, 

1970 

1.5 

0.15 

0.17 

0.003 

<3 

Aug.  4, 

1970 

0.9 

0.17 

0.04 

0.06 

<3 

Aug.  5, 

1970 

1.4 

0.03 

0.01 

<3 

Minimum 

0.9 

0.12 

0.03 

0.003 

Average 

1.5 

0.16 

0.09 

0.06 

<3 

Maximum 

2.3 

0.24 

0.20 

0.35 

PLATE 


VII- 6 


DAILY  COMPOSITES  OP  HEAVY  METALS 
( RICHMOND -SUNSET  WPCP  INFLUENT) 


Date 

Aug.  12,  1970 
Aug.  14,  1970 
Aug.  15,  1970 
Aug.  16,  1970 
Aug.  17,  1970 
Aug.  18,  1970 


Aluminum  Mercury 

(mg/1)  (mg/1) 

0.16  0.002 

0.9  0.002 

1.8  0.001 

2.0  0.002 

1.6  0.001 

0.7  0.003 


Minimum 
Average 
Maximum 


0.16 
1.1 

2.0 


0.001 

0.0018 

0.003 


PLATE       VII -  7 


DAILY  COMPOSITES  OP  HEAVY  METALS 
(SOUTHEAST  WPCP - INFLUENT ) 


Date 

Aluminum 
(mc/1^ 

Chromium 
fmc/1^ 

Copper 
(me/1^ 

\  luo/  -*>  J 

Mercury 

Zinc 

Aug.  26, 

1970 

1.7 

2.3 

0.24 

0.002 

0.9 

Aug.  27 , 

1970 

1.4 

1.1 

0.28 

0.0006 

0.6 

Aug.  28, 

1970 

1.7 

4.6 

0.21 

0.12 

1.0 

Aug.  29, 

1970 

1.1 

3.1 

0.16 

0.005 

0.6 

Aug.  30, 

1970 

1.9 

2.4 

0.15 

0.001 

0.4 

Aug.  31 j 

1970 

2.5 

1.6 

0.29 

0.21 

1.0 

Sept.  1, 

1970 

5.7 

4.6 

0.44 

0.001 

1.1 

Minimum 

1.1 

1.1 

0.15 

0.0006 

0.4 

Average 

2.3 

2.8 

0.25 

0.049 

0.8 

Maximum 

5.7 

4.6 

0.44 

0.21 

1.1 

PLATE  VII-8 


CONCENTRATION  OF  HEAVY  METALS 
DISCHARGE  FROM  EXISTING  PLANTS 


METAL 

TREATMENT  PLANTS ^ 

RWQCB^ 
MAX.  LIMITS 
FOR  OTHFR 
DISCHARGERS 
(mg/1) 

S.P.(3) 

TVRTNKTNfl 

J-TV  -L 1 1  A.  X 1 1  V_I 

WATER 

SEWPCP 
EFFLUENT 
(ins/1) 

RSWPCP 
EFFLUENT 

NPWPCP 
EFFLUENT 
(me/1 ) 

FLOW 
WEIGHTED 
AVERAGE 
\  lue>/  -1-  / 

(Dissolved) 

0.92* 

0.55* 

O.67* 

0.70* 

1.0 

0.020 

CHROMTTTM 

(Total) 

0.74 

0.03 

0.19 

0.27 

1.0 

0.001 

COPPER 

0.38 

0.06 

0.19 

0.20 

o.5<4) 

0.025 

IRON 

(Dissolved 
Any  Sample) 

not 
sampled 

not 
sampled 

not 
sampled 

not 
sampled 

7.0 

0.020 

IRON 

(Average  of  5 
consecutive 
samples) 

4.60* 

0.82* 

1.90* 

2.24* 

3.0 

not 
sampled 

LEAD 

0.04 

0.01 

0.28 

0.18 

o.5<4> 

0.01 

MERCURY 

0.04 

0,03 

0.02 

0.03 

0.01 

0.002 

NICKEL 

0.02 

0.003 

0.09 

0.06 

5.0 

not 
sampled 

ZINC 

0.92 

<b.03 

0.28 

<6.36 

1.0 

0.01 

*  Total 

(1)  Weekly  Composite  Sample  from  Treatment  Plants: 

a)  Southeast  -  8/26  to  9/1/70. 

b)  Richmond-Sunset  -  8/12  to  8/18/70. 

c)  North  Point  -  7/30  to  8/5/70. 

(2)  Requirements  for  U.S.  Steel's  Pittsburgh  Plant. 
(3) 

An  average  of  the  four  sources  of  S.F.  Drinking  Water  and  date  sampled 
are  as  follows: 

a)  Hetch  Hetchy  Reservoir  -  May  19,  1970 

b)  Calaveras  Pipeline  -         May  21,  1970 

c)  Crystal  Springs  Lines  -    May  22,  1970 

d)  San  Andreas  Lines  -  May  26,  1970 

(^)  Tentative  requirements  for  the  City's  North  Point  Plant  would  limit  Pb 
to  0.05  mg/1  and  Cu  to  0.05  mg/1  or  0.5  mg/1  with  effluent  bioassay 
survivals  of  90$  average  in  96  hours  and  70$  minimum. 


PLATE  VII-9 


INFLUENT  HEAVY  METAL  MASSES 
INDUSTRIAL  MUNICIPAL  &  TOTAL 


METAL 

TREATMENT  PLANT  INFLUENTS 

DRINKING 
WATER 
ORIGIN 
(lbs/day) 

MUNICIPAL ^  ^ 
OR  SANITARY 
ORIGIN 
(lbs/day) 

on 
H  is  >> 

i-m  r— 1  CO 
Eh  O  "O 
CO  H\ 
D  K  to 

5  ox) 
a  h 

M  ^ — ' 

PERCENT  OF 
INDUSTRIAL 
ORIGIN 

NPWPCP 
(lbs/ 
day) 

RSWPCP 
(lbs/ 
day) 

SEWPCP 

(lbs/ 
day) 

TOTAL 
(lbs/ 
day) 

ALUMINUM 

160 

l4o 

1,040 

16.4 

712 

322 

32 

CHROMIUM 

41 

10 

280 

331 

0.8 

48 

282 

85 

COPPER 

83 

16 

57 

156 

21 

57 

78 

50 

IRON 

1,200 

260 

420 

1,880 

160  4 

1250 

614 

33 

LEAD 

120 

2.6 

6 

129 

8.2 

4.8 

116 

90 

MERCURY 

30(1) 

0.3^ 

8(!) 

38 

1.6 

0 

36.4 

96 

ZINC 

170 

16 

140 

330 

8.2 

70 

252 

76 

FLOW  (MGD) 

59.0 

20.2 

19.2 

98.4 

98.4 

Average  of  daily  composites,  the  remainder  of  data  is  based  on  weekly 
composites.    All  sampling  done  during  July  to  September  1970. 

Based  on  WPCP  with  the  lowest  concentration  and  extrapolated  for  the 
total  City  on  a  flow  weighted  basis  and  deducting  the  drinking  water 
contribution. 

' Calculated  by  difference  between  total  and  sum  of  drinking  water  plus 
sanitary  contributions. 
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PLATE  VIII-2 


DEVELOPMENT  PHASE 


DATA  FLOW 
FUNCTION 


DATA  ACCUMULATION 
FUNCTION 


RAINFALL-RUNOFF 
MASS  RELATIONSHIPS 


SCREEN  FOR  TIDAL 
INFLUENCE 


CONVERT  TO 
EQUIVALENT 
RAINFALL 


SCREEN  FOR  RISING 
OR  FALLING  TIDAL 
INFLUENCE 


CONDUIT  CROSS-SEC- 
TION AT  MONITORING 
STATIONS  (adjust 

STAGE  BY  AREA  PARA- 


CONDUIT  CROSS-SEC- 
TION AT  MONITORING 
STATIONS  (adjust 


CONDUIT  CROSS-SEC- 
TION AT  MONITORING 
STATIONS  (adjust 

STAGE  BY  AREA  PARA- 


SCREEN  FOR  TIDAL 
INFLUENCE 


RESPONSE  HYDROGRAPHS 
DUE  TO  H.W,  (no  tidal 

INFLUENCE) 


SCREEN  FOR  'RISING 
OR  FALLING  TIDAL 
INFLUENCE 


SUBTRACT  D.N.  (FALLING  TIDE) 


RESPONSE  HYDROGRAPHS 
DUE  TO  W.W.  (RISING 

TIDAL  INFLUENCE) 


(hydrograph  presen- 
tation SIMILAR  TO 
ABOVE) 


RESPONSE  HYDROGRAPHS 
DUE  TO  W.W.  (FALUNS 
TIDAL  INFLUENCE) 


(hydrqaraph  presen- 
tation SIMILAR  TO 
ABOVE) 


HISTORY  DEVELOPltNT 

FUMCTI0.I 


•a* 


total 

OF  OBSERVA- 
TION! 


C  FACTOR  FUNCTIONS 


D.W.  HISTORY 

(NO  TIDAL  INFLUENCE) 


D.  W.  HISTORY 
(rising  tidal 


(hIITORY  PRESENTA- 
tion similar  to 
above) 


1 


(falling  tidal 


(history  presenta- 


HYDROGRAFH-RAINFAU 
HISTORY  (table) 
(no  tidal  influence ) 


(mydrocraph  categor- 
ized ACCORDING  TO 
RAINFALL  DIRECTION, 
SPEED,  INTENSITY, 
6RO-TH/KCAV  RATE) 


HYDftOGRAPH-RAMiFAU. 
HISTORY  (table) 
(rising  tidal 
INFUDKi] 


MisTor*  rresenta- 


HISTORY  (TUU) 


---    ---  i  - 


PLATE  VIII-3 


PREDICTION  PHASE 


TIDE  TABLES 

<T!*E  TAGGED) 


COMPARISON 
FIMCTIOH 


(hydrograph  categor- 
ized ACCORDING  TO 
RAINFALL  DIRECTION/ 
SPEED,  INTENSITY, 
GROWTH/DECAY  rate) 


D.H,  HISTORY 

(NO  TIDAL  INFLUENCE) 

jfl  HRS 


SCREEN  FOR  RISING 
FALLING  TIDAL 
INFLUENCE 


HYDROGRAPH-RAIHFALL 

HISTORY  (TABLE) 


(hydrograph  categor- 
ized according  to 
rainfall  direction, 
speed,  intensity,, 
growth/decay  rate) 


PREDICTED  RESPONSE 
IIYDROGRAPHS  DUE  TO 
H.W.  (no  tidal 
influence) 


ADD  D.W.   (NO  TIDE) 


PREDICTED  RESPONSE 
HYTJROGRAPHS  DUE  TO 

W,W.    (RISING  TIDAL 
(INFLUENCE) 


(hydrograph  presen- 
tation similar  to 
above) 


HYDROGRAPH-RAIHFALL 

HISTORY  (TABLE) 
(FALLING  TIDAL 


(hydrograph  categor- 
ized according  to 
rainfall  direction, 
speed,  intensity, 
growth/decay  rate) 


D.W.  HISTORY 
(falling  tidal 
influence) 

,0  ~    ,      21  HRS 


PREDICTED  RESPONSE 
HYTJROGRAPHS  CUE  TO 
M.M.  (falling  tidal 
influence) 


ADD  D.W,   (FALLING  TIDE) 


I 
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PLATE  IX-3 


OUTSTANDING  BONDED  INDEBTEDNESS  LIMITS 
1955-56  through  1970-71 

Dollars  in  Millions  to  Nearest  Million 
(Reference:     Controller's  Annual  Reports) 


Fiscal 
Year 


Total  Out- 
standing 
Bonded  In- 
debtedness 
Limitation 


Bonds  Out- 
standing 
at  End  of 
Previous 
Fiscal  Year 


Limit  of 
Future 
Bond  Sales 
Subject  to 
12fo  Limita- 
tion 


Unissued 
Bonds 
Subject 
to  12$ 
Limita- 
tion 


1Q56 

246 

112 

1^4 

51 

1957 

260 

115 

145 

118 

010 

1 01 
( 

X."r( 

1959 

233 

168 

65 

95 

I960 

242 

184 

58 

64 

1961 

247 

181 

66 

63 

1962 

255 

186 

69 

54 

1963 

265 

199 

66 

141 

1964 

271 

192 

79 

104 

1965 

275 

170 

105 

127 

1966 

287 

163 

124 

148 

1967 

302 

148 

154 

169 

1968 

361 

142 

219 

144 

1969 

263 

150 

113 

207 

1970 

270 

158 

112 

177 

1971 

276 

126 

150 

131 

(1)  Based 

upon  12%  of  City 

1  s  total 

assessed 

valuat  ion 

PLATE  IX-4 


COMPREHENSIVE  WASTE  WATER  MANAGEMENT  PROGRAM 
FACILITIES,  COSTS  AND  FUNDS  REQUIRED 

Treatment 


Io    Dry  Weather  Facilities 

a)  Cost 

b)  Less  80#  Grant  Funds 

c)  Net  City  Funds  Required 
during  Program  Period 

d)  Funds  Available 

e)  Net  Remaining  Funds 
II.    Wet  Weather  Facilities 


a)  Cost  333.0 

b)  Less  80?o  Grant  Funds -266. 4 

c)  City  Funds  Required 
during  Program  Period  66.6 


d)    Funds  Available 


37.8 


e)    Net  Funds  Required 

during  Program  Period  28.8 


136.0  million 
■108.8  million 
27.2  million 

65.O  million 
37.8  million 


Alt .A     Alt .B    Alt.C    Alt .D 


396.0  522.0  665.O  million 
•316.8  -417.6  -532.0  million 

79.2  104.4  133.0  million 
37.8      37.8      37.8  million 

41.4     66.6      95.2  million 


Transport 

I.  Costs 

a)  Inadequate  Sewers 

b)  Replacement  Sewers 

c)  Total  Transport  Costs 

II.    Funds  Available 

III.    Net  Funds  Required  during 
Program  Period 


20  Year  Program 
66.7  million 
75.0  million 
141.7  million 
6.0  million 

135 o7  million 


30  Year  Program 
100  million 
112.5  million 
212.5  million 
6.0  million 

206.5  million 


PLATE  IX-5 


NET  ADDITIONAL  CITY  BOND  FUNDS  AND 
INTEREST  REQUIRED  FOR  PROGRAMS 

Millions  of  1974  Dollars 

20  Year 

Program 

Wet 
A 

Weather  Alternate 
BCD 

Treatment,  Dry  and  Wet 
Weather 

28.8 

41.4  66.6 

95.2  million 

Transport,  Inadequate  and 
Replacement  Sewers 

135.7  135.7 

135.7  million 

Total  Bonds 

164.5 

177.1  202.3 

230.9  million 

Interest 

79.0 

85.O  97.1 

110.8  million 

Total 

243.5 

262.1  299.4 

341.7  million 

30  Year 

Program 

Wet 
A 

Weather  Alternate 
BCD 

Treatment,  Dry  and  Wet 
Weather 

28.8 

41.4  66.6 

95.2  million 

Transport,  Inadequate  and 
Replacement  Sewers 

206.5 

206.5  206.5 

206.5  million 

!|                  Total  Bonds 

235.3 

247.9  273.1 

301.7  million 

Interest (^) 

112.9 

119.0  131.1 

144.8  million 

Total 

348.2 

366.9  404.2 

446.5  million 

Interest  calculated  based 
at  6%. 

upon  15  year  redemption  period 

PLATE  IX-6 


BOND  ISSUE  SCHEDULE 
20  Year  Program  -  Three  Bond  Issues 
Millions  of  197^  Dollars 


Wet  Weather  Alternate 


Bond  Election  #1  -  Nov,  1972 


Sewer  Bonds 
Treatment  Bonds 


sub -total 


45.3 
0.0 

W7T 


45.3 
0.0 
W7T 


45.3 
0.0 


^5.3 
0.0 


Bond  Election  #2-  Nov.  1977 


Sewer  Bonds 
Treatment  Bonds 


sub -total 


45.2 
14.4 


45.2 
20.7 
5579 


45.2 
33.3 
7$75 


45.2 
47.6 


Bond  Election  #3-  Nov.  1983 


Sewer  Bonds 
Treatment  Bonds 


sub -total 


45.2 
14.4 

59.6 


45.2 
20.7 


45.2 
33.3 


65.9  78.5 


45.2 
47.6 

92.8 


PLATE  IX-7 


BOND  ISSUE  SCHEDULE 
30  Year  Program  -  Pour  Bond  Issues 
Millions  of  197^  Dollars 

Wet  Weather  Alternate 


B 


Bond  Election  #1  -  Nov,  1972 


Sewer  Bonds  51.7  51.7  51.7  51.7 

Treatment  Bonds                               0.0  0.0          0.0  0.0 

Sub -Total  BT77  5177  5TT7  5T7T 

Bond  Election  #2-  Nov0  1978 

Sewer  Bonds  51.6  51„6  51. 6  51.6 

Treatment  Bonds                               9.6  13. 8  22.2 


Sub -Total  HT72"       BBTTF  73TB 


Bond  Election  #3  -  Nov.  1985 


31.8 


Sewer  Bonds  51.6       51.6         51.6       51. 6 

Treatment  Bonds  9.6        13. 8         22.2  31.7 

Sub -Total  0TT2"       &57%        73TB  B3T3" 


Bond  Election  #4  -  Nov.  1992 

Sub-Total  falT?        :T  ~  : 


Sewer  Bonds  51.6       51.6         51. 6  51.6 

Treatment  Bonds  9.6        13.8         22.2  31»7 
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PLATE  IX-9 
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